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Description 

The present invention describes various bicyclic amines that are effective in resensitizing multiple drug resistant 
cells to chemotherapeutic agents such as doxorubicin, vincristine and bisantrene. This resensitization has the effect 
s of reducing the amount of chemotherapeutic agent necessary to kill those cells. In addition this potentiation of activity 
of the chemotherapeutic agent with the compounds of this invention makes it possible to treat multi-drug resistant 
tumors in animals. 

An object of this invention is to provide a method for increasing the sensitivity of multi-drug resistant cells by the 
use of compounds of this invention. 
10 An additional object of this invention is to provide a method for treating tumors that are either intrinsically or ex- 

trinsicaily multi-drug resistant in warm blooded animals by the administration of a therapeutically effective dose of a 
compound of this invention prior to, concurrent or after the administration of a therapeutically effective dose of an 
antitumor chemotherapeutic agent. 

15 BACKGROUND OF THE INVENTION 

Resistance of tumor cells to chemotherapeutic drugs is an important problem in the clinical management of cancer. 

One type of resistance is characterized by the cross resistance to a wide variety of chemotherapeutic agents with no 

major structural similarities or similar modes of action. This phenomenon is termed multiple drug resistance. The evi- 
20 dence suggests that this form of resistance is due to the presence in tumor cells of a 1 70 kD transmembrane protein 

that is termed P-glycoprotein. It is thought that resistance is conferred by the ability of P-glycoprotein to actively transport 

chemotherapeutic agents out of the cells and thereby lower the intracellular concentrations of such drugs to non-toxic 

levels. Clinically this translates into a reduction of the therapeutic index of such drugs to an ineffective level. It has 

been shown that MDR1 mRNA levels are elevated in untreated, intrinsically drug resistant tumors including those 
25 derived from the colon, kidney, adrenal gland, liver and pancreas as well as some cancers at relapse after chemotherapy 

including breast cancer, neuroblastoma, ALL and nodular poorly differentiated lymphoma. 

Chemotherapeutic agents in clinical use to which multi-drug resistance has been observed include doxorubicin, 

vinblastine, vincristine, taxol, duanomycin, etopiside, teniposide and actinomycin D. 

In the early 1 980's it was discovered that multiple drug resistance tumor cells could be resensitized to chemother- 
30 apeutic agents with the antihypertensive, verapamil. Since this time verapamil, and several other agents including R- 

verapamil and trifluoroperizine have been used as resensitizing agents for the treatment of cancer in the clinic. Their 

activity has been limited by toxic side effects. 

The present invention describes various bicyclic amines that are effective in resensitizing multiple drug resistant 

cells to chemotherapeutic agents such as doxorubicin, vincristine and bisantrene. This resensitization has the effect 
35 of reducing the amount of chemotherapeutic agent neccessary to kilt those cells. In addition this potentiation of activity 

of the chemotherapeutic agent with the compounds of this invention makes it possible to treat multi-drug resistant 

tumors in warm blooded animals. 

An object of this invention is provide a method for increasing the sensitivity of multi-drug resistant cells by the use 

of compounds in this invention. 
40 An additional object of this invention is to provide a method for treating tumors that are either intrinsically or ex- 

trinsically multi-drug resistant in warm blooded animals by the administration of a therapeutically effective dose of a 

compound of this invention prior to, concurrent or after the administration of a therapeutically effective dose of an 

antitumor chemotherapeutic agent. 

45 SUMMARY OF THE INVENTION 

This invention is concerned with new compounds of the formula: 

so . Rl 
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wherein 

R 2 is H, OH, 0-alkyl(C r C 4 ), F, Br, CI, I, N0 2 , OCF 3 , alkyl(C r C 6 ), or N(R* 2 ) 2 ; 

R3 is H, OH, 0-alkyl(C r C 3 ), straight or branched OSi-(C r C 4 alkyl) 3 , F, Br, CI, I, N0 2 , alkyl(C r C 6 ), OCH 2 CH 2 CI, 

0-alkyl(C 2 -C 5 )-heterocycle, 0-alkyl(C 2 -C 5 )N(R 12 ) 2 , OS0 2 CF 3 , OCF 3 , or N(R 12 ) 2 ; 

or R 2 and R 3 taken together are methylenedioxy or ethylenedioxy; 

R 4 is H, OH, 0-alkyl(C r C 4 ), F, Br, CI, I, or alkyl(C r C 3 ); 

R 5 is H, CN, CH 2 OH, C0 2 (C r C 3 )alkyl, CH 2 NH 2 , CH 2 N(R 12 ) 2 or alkyl(C r C 3 ); 

R 1 is straight or branched (C r C 12 )alkyl, cycloalkyl(C 3 -C7), bicycloalkyl(C 6 -C 10 ), tricycioalkyl(C e -C 10 ), a heterocy- 
cle or 




m is an integer 0-3, 

X is H, straight or branched (C r C 4 )alkyl, I, CI, Br, F, N0 2 , or N(R 12 ) 2 ; 
A is straight or branched (C 2 -C 12 )alkyl, 

"XT *TX 1 

B is 




n and p are integers with n = 0-2, p = 0-2; 
R 6 isH,alkyl(C r C 4 ), or 




s is an integer with s = 1-3, 

R 7 and R 8 are independently H, alkyl(C r C 4 ), or 0-alkyl(C r C 4 ); 
R 9 H, 0-alkyl(C r C 4 ), F, Br, CI, I, or alkyl(C r C 3 ); 

R 10 is H, 0-alkyl(C r C 3 ), OH, F, Br, CI, I, alky!(C 1 -C 3 ), OCH 2 CH 2 CI, 0-alkyl(C 2 -C 5 )-heterocycle, S-alkyl(C r 
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C 4 ), OS0 2 CF 3 , OCF 3 , OCH 2 -phenyl, N0 2 or N(R 12 ) 2 ; 

R 11 is H, 0-alkyl(C r C 4 ), S-alkyl(C r C 4 ), OH, R Br, CI, I, OCF 3 , OCH 2 -phenyl, alkyl(C r C 3 ) or 0-alkyl(C 2 -C 6 )- 

heterocycle; 

R 12 is alkyl(C r C 4 ); 

and the pharmaceutical ly acceptable salts thereof. 
A preferred class of compounds of the formula: 



R 2 is H, 0-alkyl(C r C 4 ). F, Br, CI, I, OCF 3 , or alkyl(C r C 6 ); 

R3 is H, 0-alkyl(C r C 3 ), straight or branched OSi-(C r C 4 alkyl) 3 , F, Br, CI, I, N0 2 , alkyl(C r C 6 ), OCH 2 CH 2 CI, O- 

alkyl(C 2 -C 6 )-heterocycle, OS0 2 CF 3 , or OCF 3 ; 

or R 2 and R 3 taken together are methylenedioxy or ethylenedioxy; 

R 4 is H, 0-alkyl(C r C 4 ), F, Br, CI, I, or alkyl(C n -C 6 ); 

R 5 is H, CN, CH 2 OH, C0 2 (C r C 3 )alkyl, or alkyl(C r C 3 ); 

R 1 is straight or branched (C r C 12 )alkyl, cycloalkyl(C 3 -C 7 ), 70 

bicycloalkyl(C 6 -C 10 ), tricycloalkyl (C 6 -C 10 ), a heterocycle or 




,G — 3 



wherein 




(CH 2 ) 




m is an integer 0-3, 

X is H, straight or branched^ -C 4 )alky I, I, CI, Br, F, N0 2 , or N(R 12 ) 2 ; 



A is straight or branched(C 2 -C 12 )alkyl, 




B is 
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(CM, 




n and p are integers with n 
R 6 isH,alkyl(C r C 4 ), or 



= 1-2, p = 0-1; 




(CH 2 ) f -^ 



R 



s is an integer with s = 1 -3; 

R 7 and R 8 are independently H, alky KC^C^, or 0-alkyl(C r C 4 ); 
R 9 is H, 0-alkyl(C r C 4 ), F, Br, CI, I, or alkyl(C r C 3 ); 

R 10 is H, 0-alkyl(C 1 -C 3 ) l OH, F, Br, CI, I, alkyl(C 1 -C 3 ) > OCH 2 CH 2 CI, 0-alkyl(C 2 -C s )-heterocycle, OCH 2 -phenyl 
or OS0 2 CF 3 ; 

R 11 is H, 0-alkyl(C r C 4 ), OH, O-alkyl (C 2 -C 5 )-heterocycle, F, Br, CI, I or alkyl(C r C 3 ); 
R 12 is alkyl(C r C 4 ); and the pharmaceutically acceptable salts thereof. 

An especially preferred class of compounds of the formula: 



R 2 is H, 0-alkyl(C r C 4 ) or alkyl(C r C 6 ); 

R3 is H, 0-alkyl(C r C 3 ), OSi(t-C 4 H 9 )(CH 3 ) 2 , alkyl(C r C 6 ), OCH 2 CH 2 CI, OCH 2 CH 2 -N -imidazole or OS0 2 CF 3 ; 

or R 2 and R 3 taken together are methylenedioxy or ethylenedioxy; 

R 4 is H, 0-alkyl(C r C 4 ), or alkyl(C r C 6 ); 

R 5 is H, CN, CH 2 OH, C0 2 (C 1 -C 3 )alkyl, or alkyl(C r C 3 ); 

R 1 is straight or branched (C r C 12 )alkyl, cycIoalkyl(C 3 -C 7 ), bicycloalkyl(C 6 -C 10 ), tricycloalkyl(C 6 -C 10 ), a heterocy- 
cle or 




wherein 
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m is an integer 0-3, 

X is H, straight or branched (C,-C 4 )alkyl; 
A is straight or branched (C 2 -C 12 )alkyl, 




I 1 



n and p are integers with n = 1 -2, p = 0-1 ; 
R6 isHor alkyl(C r C 4 ); 




s is an integer with s = 1 -3; 

R 7 and R 8 are independently H or 0-aikyl(C r C 4 ); 

R 9 isHor 0-alkyl(C r C 4 ); 

R 10 is H t O-alkyKCVCg), OH, F, Br, CI, I, alkyl(C r C 3 ), OCH 2 CH 2 CI, OCH 2 CH 2 -N -imidazole, OCH 2 -phenyl or 
OS0 2 CF 3 ; 

R 11 is H, 0-alkyl(C r C 4 ), OH, F, Br, CI, J or alkyl(C r C 3 ); 

R 12 is alkyl(C r C 4 ); and the pharmaceutical ly acceptable salts thereof. 

A most preferred class of compounds of the formula: 



6 



EP 0 634 401 B1 




wherein 

R 2 isHor 0-CH 3 ; 

R 3 is H, 0-CH 3 , OSi(t-C 4 H 9 )(CH 3 ) 2> OCH 2 CH 2 CI, OCH 2 CH 2 -N-imidazole or OS0 2 CF 3 
or R 2 and R 3 taken together are methylenedioxy or ethylenedioxy; 
R 4 is H or 0-CH 3 ; 

R5 is H, CN, CH 2 OH, C0 2 CH 3> or alkyt(C r C 3 ); 

R 1 is straight or branched (C 4 -C 5 )alkyl, cycloalkyl(C 5 -C 6 ), adamantyl 2-pyridyl or 




m is an integer 0-1 ; 

X is H, straight or branched (C-, -C 4 )alkyl; 
A is straight or branched (C 2 -C 12 )alkyl, 




B is 



I* 




n and p are integers with n = 1-2, p = 0-1; 
R 6 is H or CH 3 ; 
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5 




s = i; 

10 R7 and R 8 are independently H or 0-CH 3 ; 

R9isHorO-alkyl(C r C 4 ); 

Rio is H, 0*CH 3 , OH, CI, OCH 2 CH 2 CI, OCH 2 CH 2 -N-imidazole, OCR 2 -phenyl or OS0 2 CF 3 ; 
R 11 is H, 0-CH 3 , OH, CI; 

R 12 is alkyl(C r C 4 ); and the pharmaceutical^ acceptable salts thereof. 

15 

A heterocycle is a 5-6 membered ring containing from 1 to 4 heteroatoms selected from the group consisting of 
nitrogen, sulfur and oxygen atoms. Representative heterocycles are imidazole, pyrrole, 1 ,2,4-triazole, oxazole, isoxa- 
zole, furan, thiophene, pyridine, pyrimidine and thiazole. 

Also included in the present invention are compounds useful as intermediates fcr producing the compounds cf the 
20 present invention. Such intermediate compounds include those of formula: 



R 1 




wherein 

35 R2 i s h, OH, 0-alkyl(C 1 -C 4 ), F, Br, CI, I, N0 2 , OCF 3 , alkyl(C r C 6 ), or N(R1 2 ) 2 ; 

R 3 is^H, OH, 0-alkyl(C r C 3 ), straight or branched OSi-(C r C 4 alkyl) 3 , F, Br, CI, I, N0 2 , alkyl(C r C 6 ), OCH 2 CH 2 CI, 

0-alkyl(C 2 -C 5 )-heterocycle, 0-alkyl(C 2 -C 5 )N(R 12 ) 2 , OCF 3 , orN(R 12 ) 2 ; 

or R 2 and R 3 taken together are methylenedioxy or ethylenedioxy; 

R 4 is H, OH, 0-alkyl(C r C 4 ), F, Br, CI, I, or alkyl(C r C 3 ); 
40 R5 is H, CN, CH 2 OH, C0 2 (C 12 -C 3 )alkyl or alkyl(C r C 3 ); 

R 1 is straight or branched (C r C 12 )alkyl, cycloalkyl(C 3 -C 7 ), bicycloalkyl(C 6 -C 10 ), tricycloalkyl(C 6 -C 10 ), 



45 




m is an integer 0-3, 

X is H, straight or branched (C 1 -C 4 )alkyl, I, CI, Br, F, N0 2 , or N(R 12 ) 2 ; 
or R 1 is a heterocycle with the proviso that the heterocycle cannot be 
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5 




N 



where r is an integer 1-4; 
10 A is straight or branched (C 2 -C 12 )alkyl, 



75 




W is Br, CI, I, NH 2 , OS0 2 alkyl(C r C 3 ), OS0 2 CF 3 , OS0 2 -phenyl, OS0 2 -p-tolyl, with the proviso that when A is 
20 -CH 2 CH 2 CH 2 -, W cannot be OH or CI, Br, F or I; 

R 12 is alkyl(C r C 4 ); and the pharmaceutical^ acceptable salts thereof. 

A heterocycle is a 5-6 membered ring containing from 1 to 4 heteroatoms selected from the group consisting of 
nitrogen, sulfur and oxygen atoms. Representative heterocycles are imidazole, pyrrole, 1,2,4-triazole, oxazole, isoxa- 
25 zole, furan, thiophene, pyridine, pyrimidine and thiazole. 

This invention is concerned with the use of the compounds of this invention with anticancer chemotherapeutic 
agents in the treatment of multi-drug resistant tumors and the treatment of cancer. 

It has been discovered that the compounds of the present invention have the ability to resensitize multidrug re- 
sistant cells to antitumor chemotherapeutic agents such as vincristine, doxrubicin, and bisantrene. Further it has been 
30 discovered that compounds of the present invention have the ability to potentiate the ability of antitumor therapeutic 
agents such as doxorubicin to reduce the tumor size in animals bearing mutli-drug resistant tumors. Due to these 
properties the compounds of the present invention are expected to have a major clinical use in the treatment of multi- 
drug resistant tumors. 

35 DESCRIPTION OF THE PREFERRED EMBODIMENT 

The compounds of this invention may be prepared according to one or more of the following reaction schemes: 
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wherein 

R 2 is H, OH, 0-alkyl(C r C 4 ), F, Br, CI, I, N0 2 , OCF 3 , alkyl(C r C 6 ), or N(R1 2 ) 2 ; 

R 3 is H, OH, 0-alkyl(C r C 3 ), straight or branched OSi-(C r C 4 alkyl) 3 , F, Br, CI, I, N0 2 , alkyl(C r C 6 ), OCF 3 , O-alkyl 

(C 2 -C 5 )-heterocycle, or 0-alkyl(C 2 -C 5 )N(R 12 ) 2> 

or R 2 and R 3 taken together are methylenedioxy or ethylenedioxy; 

R 4 is H, OH, O-alkyKCj-C^, F, Br, CI, I, or alkyl(C r C 3 ); 

R 3 is H, CN, C0 2 (C r C 3 )alkyl, alkyl(C r C 3 ), CH 2 NH 2 , or CH 2 N(R 12 ) 2 ; 

R 1 is straight cr branched (C r C 12 )alkyl, cycloalkyl(C 3 -C 7 ), bicycloalkyl (C 6 -C 10 ), tricycloalkyHCe-Cio), a hetero- 
cycle or 




m is an integer 0-3, 

X is H, straight or branched (^-C^alkyl, I, CI, Br, F, N0 2> or N(R 12 ) 2 ; 
A is straight or branched (C 2 -C 12 )alkyl, 

— ^6 ■■ 

Bis 




n and p are integers with n = 0-2, p = 0-2; 
R 6 isHor alkyl(C r C 4 ); 




s is an integer with s = 1-3; 

R 7 and R 8 are independently H, alkyl(C r C 4 ), or 0-alkyl(C r C 4 ); 
R 9 is H, 0-alkyl(C r C 4 ), F, Br, CI, I, or alkyl(C1 -C3); 

R 10 is H, 0-alkyl(C r C 3 ), OH, S-alkyl(C r C 4 ), F, Br, CI, I, alkyl(C r C 3 ), OCH 2 CH 2 CI, 0-alkyl(C 2 -C 5 )-heterocy- 
cle, OS0 2 CF 3 , OCF 3 , OCH 2 -phenyl, N0 2 or N(R 12 ) 2 ; 
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R 11 is H, 0-alkyl(C r C4), S-alkyl(C r C 4 ), OH, F, Br, CI, I, OCF 3 , OCH 2 -phenyl, alkyl(C r C 3 ) or 0-alkyl(C 2 -C 6 )- 

heterocycle; 

R 12 is alkyl(C r C 4 ); 

5 may be prepared in the following manner: 

the arylchloroacetonitrile, 3, may be prepared from the aryl aldehyde, J., via 2 as described in US patent 4,833,162. 
The intermediate 4 may be prepared from 3, by reaction of 3 with R 1 SH, wherein R 1 is as defined hereinabove, and a 
base in polar solvents such as acetonitrile at elevated temperatures. Deprotonation of 4 with a strong base such as 
sodium hydride in an aprotic solvent such as dimethylsulfoxide and reacting with X-A-Y, wherein A is as defined here- 
in inabove and X and Y are independently chlorine, bromine or iodine, affords intermediate 5. Reaction of 5 with HB, 
wherein B is as defined hereinabove, in a polar solvent such as N,N-dimethylformamide and a tertiary amine or alkali 
carbonate such as potassium carbonate at elevated temperatures affords 6. Alternatively intermediate 4 can be pre- 
pared by treatment of compound 7 with a strong base such as lithium hexamethyidisilazide in an ethereal solvent such 
as tetrahydrofuran and then with a disulfide, R 1 SSR 1 , wherein R 1 is as defined hereinabove. Intermediate 4, wherein 
is rs = h, can also be prepared by reaction of intermediate 8, wherein X is as defined hereinabove, with R 1 SH, wherein 
R 1 is as defined hereinabove, by the method of Freudenberg, Carrara, and Cohn, Ann., 446, 94 (1925). Compound 6 
can be simply elaborated further by known methods, eg. R 3 = OH to OCH 2 CH 2 CI to OCH 2 CH 2 -N-imidazole. 

20 gchgme B 



25 
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10 



15 



20 



25 



30 



35 



40 



In accordance with Scheme B, wherein R 1 -R 12 , A, B, X, Y, and n are as defined for scheme A, treatment of com- 
pound 5 with potassium phthalimide in a polar solvent such as N,N-dimethylformamide affords compound 9. Treatment 
of compound 2 with hydrazine hydrate in an alcoholic solvent affords the amine, compound J_0. Reaction of compound 
10 with compound V[ in the presence of base affords compound 6. 



o o 




1 1 



0 0 



I J 




In accordance with Scheme C, compounds of the formula: 



45 



50 



R 1 
I 



XT 



0— B 
R 5 
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wherein 



R 2 is H, 0-alkyl(C r C 4 ), R Br, CI, I, or alkyl^ -C 6 ); 
R 3 is H, 0-alkyl(C 1 -C 3 ), F, Br, CI, I, or alkyl(C r C 6 ); 
or R 2 and R 3 taken together are methylenedioxy or ethylenedioxy; 
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R 4 is H, 0-alkyl(C r C 4 ), F, Br, CI, I, or alkyl(C r C 3 ); 
R 5 is H; 

R 1 is straight or branched (C r C 12 )alkyl, cycloalkyl(C 3 -C 7 ), bicycloalkyl(C 6 -C 10 ), a heterocycle or 




m is an integer 0-3, 

X is H, straight or branched (C r C 4 )alkyl, I, CI, Br, F, N0 2 , or N(R 12 ) 2 ; 
A is straight or branched (C 2 -C 12 )alkyl; 



B is 



V 




n and p are integers with n = 0-2, p = 0-2; 
R6 isH.alkyl (C r C 4 ), or 




s is an integer with s = 1 -3, 

R 7 and R 8 are independently H, alkyl(C r C4), or 0-alkyl(C 1 -C 4 ); 
R 9 is H, 0-alky!(C r C 4 ), F, Br, CI, I, or alkyl(C r C 3 ); 

R 10 is H, 0-alkyl(C r C 3 ), OH, S-alkyl(C r C 4 ), F, Br, CI, I, alkyl^ -C 3 ), OCF 3 , OS0 2 CF 3 , OCH 2 -phenyl, N0 2 
or N(R 12 ) 2 ; 

RH is H, 0-alkyl(C 1 -C 4 ), S-alkyl(C r C 4 ) ( OH, F, Br, CI, I, OCF 3 , OCH 2 -phenyJ or alkyl(C r C 3 ); 
R 12 isalkyl(C r C 4 ); 

may be prepared in the following manner: 

Friedal Crafts acylation of compound 12 with compound 13 with a Lewis acid such as aluminum chloride in a 
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solvent such as methylene chloride affords compound 14 after saponification with a base such as sodium hydroxide 
in alcohol water mixtures. Acylation of compound 14 with BH, wherein B is as defined hereinabove, by activation 
of J4 with reagents such as diethylcyanophosphonate in solvents such as N,N-dimethylformamide in the presence 
of tertiary amine bases affords compound 15. Reduction of compound 15 with reagents such as sodium borohydride 
s in alcoholic solvents affords compound 2§. Treatment of 16 with a Lewis acid such as zinc iodide in the presence 

of R 1 SH, wherein R 1 is as defined hereinabove, in a halogenated solvent such as 1 ,2-dichloroethane affords 17. 
Reduction of J7 with a reducing agent such as borane-methyl sulfide in a solvent such as tetrahydrofuran affords 
J8. Compounds 18 can be simply elaborated further by known methods, eg. R 1 0 = OH to OCH 2 CH 2 CI to OCH 2 CH 2 - 
N-imidazole. 

10 

BIOLOGICAL ACTIVITY 
In vitro Testing Cells 

is a subpopulation of human ovarian carcinoma cells (OVCAR-3, also known as HTB-161 ) is obtained by selecting 

cells for high expression of the B72.3 antigen. Such cells are sorted by a fluorescent activated cell sorter (FACS; Becton 
Dickinson Model 440). A clone (S1 ) from this population is isolated and then subjected to step-wise increasing amounts 
of bisantrene over a period of 12-16 weeks. The most resistant cell line, designated S1-B1-20, denotes the S1 clone, 
the first independently-isolated bisantrene-selected cell line (B1), and the maintenance concentration in micromolar 

20 (20 u.M). The bisantrene-selected cells used in this study are chronically maintained in 20 u.M drug (the limit of solubility 
of bisantrene). 

Screening Assay for Reversal Agents 

25 Cells, prepared by trypsin ization, are plated at 20,000 cells/well in media with and without bisantrene. Then, test 

agents at varying concentrations are added to the cells. The test agents are solubilized in 100% dimethylsu If oxide; the 
final dimethylsulfoxide concentration in the seeded plates does not exceed 0.1%. Completed plates are incubated for 
3 days at 37°C in a moisturized 7% C0 2 atmosphere. Cell survival is estimated by the sulforodoamine B assay (Skehan 
et al., 1990). Dye content/well is read at 540 nm in a microtiter reader. Values are electronically processed, % cell 

30 survival compared to untreated cells is computed, and the results are expressed as the difference between these 
values. Experiments are run in the presence of the test agent alone and the test agent in combination with 20jxM 
bisantrene. The Difference Score between those two experiments is reported below for 3 different concentrations of 
test agent. 
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In vivo Evaluation of MDR-1 Reversal Agents Against the Vincristine Resistant Murine Leukemia P388/VCR Implanted 
IP in CDF1 Mice (Table 2) = 



ss The vincristine resistant murine leukemia P388/VCR is propagated by intraperitoneal (I P) injection of 1 x 1 0 6 tumor 

cells into syngeneic DBA/2 mice (Charles River Laboratories, Inc.). Tumor cell ascites are harvested 5-7 days later. 
For drug testing, groups of 10-15 CDF1 mice (DBA/2 x Balb/cF1 hybrids; Charles River Laboratories, lnc)are injected 
IP with 0.5 ml of diluted ascitic fluid containing 1 x 10 6 viable P388/VCR tumor cells. All mice are of one sex, weighing 
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a minimum of 18 g, and all with in a 3 g weight range per test. Drugs are administered once daily, by the IP, intravenous 
(IV) or oral route, starting one day after tumor implantation and using a variety of treatment schedules. Mice are weighed 
periodically, survival is recorded for 30 days post tumor implantation, and Mean survival times are calculated for all 
groups of mice. Statistical analysis of Mean survival times is carried out using the Student t-test. Positive MDR-1 drug 
s resistance reversal activity is evidenced by a statistically significant (p<0.05) increase in Mean survival time for groups 
of mice treated with vincristine plus MDR-1 compound, compared to groups of mice treated with an equivalent dose 
of vincristine alone. 
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TABLE 2 

IN VIVO EVALUATION OF WR-1 REVERSAL AGENTS AGAINST THE 
MURINE VINCRISTINE RESISTANT P368 LEUKEMIA (P388/VCR) 



5 


1 

DRUG 


KG/ KG 


Treat. Sched. 


Route 


MST 


XILS° 


Student t-TEST 






Dose 


(Days) 




(Days) 




(p-value) 




Placebo 


O.S 


1-3 


IP 




- 


- 




Vincristine 


0.4 


1-3 


IP 


14.2 


- 


- 


10 


Vincr. ♦ Ex-3 


0.4 ♦ 50.0 


1-3 


IP 


16.3 


♦15 


<0.01 






0,4 * 25i9. 


1-3 




15,$ 


♦10 


<9,01 




Placebo 


0.5 


1-7 


ORAL 


9.4 


- 


- 




Vincristine 


0.2 


1-7 


IP 


13.7 


- 


- 




Vincr.* Ex-3 


0.2 ♦ 200 


1-7 


ORAL 


16.4 


♦20 


<0.01 


15 




9,2 ♦ 1W 


1-7 


ORAL 


15.4 


♦15 


<0.01 




Placebo 


0.5 


1-7 


IP 


9.9 


- 


- 




Vincristine 


0.2 


1-7 


IP 


13.8 


• 


- 




Vincr . ♦ fx-? 


0.2* 75 


1-7 


l» 


14,7 


♦21 


0.04 




Placebo 


0.5 


1-7 


IP 


8.9 


- 


- 


20 


vincristine 


0.2 


1-7 


IP 


14.9 


- 


- 




Vincr, ♦ Ex-9 


0.2 ♦ 12.5 


1-7 


IP 


16.S 


♦13 


<0.01 






Qt2 ♦ 4iJ 




IP 




♦19 


<0.03 




Placebo 


0.5 


1-7 


IP 


13.2 


- 


- 




Vincristine 


0.2 


1-7 


IP 


15.1 


• 


• 


25 


Vincr- ♦ Ex- 16 


0.2 ♦ 25 


1-7 


IP 


16.8 


♦11 


O.01 






9.2* 12,5 


1-7 


IP 


14,2 


♦7 


0.92 




Placebo 


0.5 


1-7 


IP 


13.5 


- 


■ 




Vincristine 


0.2 


1-7 


IP 


14.3 


- 


- 




vincri ♦ 


9.2 .♦ 12,5 


1-7 


IP 


14.7 


♦14 


<9.91 


30 


Placebo 


0.5 


1-7 


IP 


13.4 


- 


- 




Vincristine 


0.2 


1-7 


IP 


15.1 


- 


- 




Vincr. ♦ Ex-12 


0.2 ♦ 50 


1-7 


IP 


16.7 


♦11 


0.01 






9.2 ♦ 23 


LZ ■ 


IP 


14,? 


♦ 9 


<Q.pi 




Placebo 


0.5 


1-7 


IP 


10.1 


- 


- 


35 


Vincristine 


0.2 


1-7 


IP 


12.5 


■ 


- 




YWrr ♦ *v29 


0-2 ♦ J t J 


1-7 


l p 


»■* 


♦4 


9,9? 




Placebo 


0.5 


1-7 


IP 


10.1 


- 






Vincristine 


0.2 


1-7 


IP 


12.5 


- 


- 




Vincr, ♦ Ex-21 


0.2 ♦ 25 


1-7 


IP 


14.5 


♦16 


O.01 


40 




Q»2 ♦ 12t7 


1-7 


l p 


«■* 


♦4 


0.02 


Placebo 


0.5 


1-7 


IP 


10.1 


- 


- 




Vincristine 


0.2 


1-7 


IP 


12.7 




* 




vincr. ♦ Ex-22 


0.2 ♦ 12.5 


1-7 


IP 


15.8 


♦24 


<0.01 






9*2 ♦ Q-3 


1-7 


IP 


15,2 


♦29 


<p.Q1 


45 


Placebo 


0.5 


1-7 


IP 


8.7 


- 






Vincristine 


0.2 


1-7 


IP 


13.8 








Vincr. ♦ Ex-17 


0.2 ♦ 50 


1-5 


IP 


18.1 


♦17 


0.03 






9,2 ♦ 25 


VJ 


IP 


14,4 


♦22 


<9.91 




Placebo 


0.5 


1-7 


IP 


9.8 






50 


Vincristine 


0.2 


1-7 


IP 


14.1 








Vincr. ♦ Ex- 17 


9,2* 25 


1-7 


IP 


29.} 


444 


<0.01 




Placebo 


0.5 


1-7 


IP 


9.3 








Vincristine 


0.2 


1-7 


IP 


14.9 








Vincr. ♦ Ex-17 


0.2 ♦ 12.5 


1-7 


IP 


17.6 


♦18 


<0.01 


55 




0.2 ♦ 6.5 


1-7 


IP 


17.5 


♦17 


<0. 01 






9.2 ♦ 3,1 


1-7 


IP 


17.4 


♦14 


<9,91 
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TABLE 2 (Cont'd.) 



10 



15 



20 



25 



30 



35 



40 



45 



SO 



55 



DRUG 


MG/KG 


Treat. Sched. 


Route 


MST 


XILS 


Student t-TEST C 




Dose 


(Days) 




(Days) 




(p-vslue) 


Placebo 


0.5 


1-7 


IP 


13.2 






Vincristine 


0.2 


1-7 


IP 


15.1 


m 


m 


Vincr. ♦ Ex-17 


0.2 ♦ 12.5 


1-7 


IP 


16.8 


♦11 


<0.01 


Placets 


0.5 


1-7 


IP 


10.3 






Vincristine 


0.2 


1-7 


IP 


12.5 






Vincr. ♦ Ex-17 


0.2 ♦ 6.3 


1-7 


IP 


15.3 


♦22 


<0.01 


Placebo 


0.5 


1-3,6,7 


IP 


11.8 






Vincristine 


0.4 


1-3,6,7 


IV 


11.4 




a 


Vittr. ♦ Ex-17 

V II «ki • LA f W 


0.4 ♦ 50 


1*3 6 7 


IV 


13.4 


♦16 


Q 02 




0.4 ♦ 25 


1-3,6,7 


IV 


13.3 


♦17 


0.01 




0.4 ♦ 12.5 


1-3.6.7 


IV 


12.9 


♦15 


<0.01 


Placebo 


0.5 




IV 


8.4 






Vincristine 


0.8 


1.2 


IV 


9.8 






Vincr. ♦ Ex-17 


0.8 ♦ 25 


1.2 


IV 


11.1 


♦13 


<0.01 


Placebo 


0.5 


1 2 


IV 


8.4 






Vincristine 


0.6 


1,2 


IV 


9.6 






Vincr. ♦ Ex-17 


0.6 ♦ 50 


1.2 


IV 


11.1 


♦16 


<0.01 




o a ♦ a 


1 2 


tv 


10 1 






Placebo 


0.5 


1-7 


IP 


10.1 






Vincristine 


0.2 


1-7 


IP 


12.5 






Vincr. ♦ Ex-17 


0.2 ♦ 12.5 


1-7 


IP 


13.7 


♦10 


0.01 


Placebo 


0.5 


1-7 


IP 


11.6 






vincristine 


0-2 


1-7 


IP 


12.5 


_ 




Vincr. ♦ Ex-17 


0.2 ♦ 12.5 


1-7 


IP 


14.7 


♦18 


<0.01 


Placebo 


0.5 


1-7 


IP 


11.2 






Vincristine 


0*2 


1-7 


IP 


12.3 


_ 




vincr. ♦ Ex-17 


0.2 ♦ 12.5 


1-7 


IP 


15.8 


♦28 


<0.01 


Placebo 


0.5 


1-7 


IP 


9.2 






Vincristine 


0.2 


1-7 


IP 


12.6 


m 




Vincr. ♦ Ex-17 


0.2 ♦ 25 


1-7 


IP 


14.7 


♦16 


<0.03 




0.2 ♦ 12.5 


1-7 


IP 


16.8 


♦33 


<0.01 




0.2 ♦ 6.3 


1-7 


IP 


14.9 


♦18 


<0.01 




0.2 ♦S.I 


1-7 


IP 


13.8 


♦10 


<0.03 


Placebo 


0.5 


1.5,9 


IP 


9.3 






Vincristine 


0.6 


1,5,9 


IP 


11.5 


- 


. 


Vlrcr ♦ Ex-17 


0.6 ♦ 25 


1 5 9 


IP 


15.8 


♦38 


<0.01 




0.6 ♦ 12.5 


1.5,9 


IP 


14.1 


♦23 


<0.01 




0.6 ♦ 6.3 


1.5.9 


IP 


12.9 


♦12 


<0.01 


Placebo 


0.5 


1-7 


IP 


13.2 




• 


Vincriatine 


0.2 


1-7 


IP 


14.7 




• 


Vincr. ♦ Ex-37 


0.2 ♦ 6.3 


1-7 


IP 


15.7 


♦ 7 


0.04 


Placebo 


0.5 


1-7 


IP 


10.3 






vincriatine 


0.2 


1-7 


IP 


12.5 






Vincr. ♦ Ex-37 


0.2 ♦ 12.5 


1-7 


IP 


16.1 


♦29 


<0.01 




5,2 ♦ *.? 


1-7 


IP 


14.* 


♦17 


O.K 


Placebo 


0.5 


1-7 


IP 


9.2 






Vincristine 


0.2 


1-7 


IP 


12.6 






Vincr. ♦ Ex-37 


0.2 ♦ 25 


1-7 


IP 


14.7 


♦17 


0.01 




0.2 ♦ 12.5 


1-7 


IP 


15.5 


♦23 


<0.01 




0.2 ♦ 6.3 


1-7 


IP 


13.8 


♦10 


<0.02 




Q.2+ 5.1 


1-7 


IP 


M.I 


♦« 


<0.01 
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TABLE 2 (Cont'd.) 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



1 

DRUG 


MG/KG 


Treat.Sched. 


Route 


MST 


b — 

XILS 


Student t-TEST 




Dose 


(Oays) 




(Oays) 




(p-value) 


Placebo 


0.5 


1-7 


IP 


9.8 


- 


• 


Vincristine 


0.2 


1-7 


IP 


12.7 


• 


- 


Vincr. ♦ Ex-37 


0.2 ♦ 12.5 


1-7 


IP 


15.0 


♦18 


<0.01 




9.8 ♦ 3.1 


1-7 


IP 


14.2 




<0.01 


Placebo 


0.5 


1-7 


IP 


11.4 


- 


- 


Vincristine 


0.2 


1-7 


IP 


16.0 


- 


- 


Vincr. ♦ Ex-37 


0,2 ♦ 12.5 


1-7 


IP 


17.? 


♦12 


0.01 


Placebo 


0.5 


1-7 


IP 


10.3 


- 


- 


Vincristine 


0.2 


1-7 


IP 


15.4 


- 


- 


Vincr. ♦ Ex-37 


9.2 ♦ 12.5 


1-7 


|P 


1« t 1 


♦19 


<9.91 


Placebo 


0.5 


1-7 


IP 


9.3 


- 


• 


Vincristine 


0.2 


1-7 


IP 


14.9 


- 


• 


Vincr. ♦ Ex-37 


0.2 ♦ 12.5 


1-7 


IP 


19.1 


♦28 


<0.01 




0.2 ♦ 6.3 


1-7 


IP 


17.7 


♦19 


<0.01 




0.2 ♦ 3.1 


LZ 


1* 




♦11 


0.03 


Placebo 


0.5 


1-7 


IP 


13.2 


- 


• 


Vincristine 


0.2 


1-7 


IP 


15.1 


• 




Y^r, ♦ 


9.2 ♦ 12.5 


LZ 


IP 


17.1 


♦13 


<0.01 


Placebo 


0.5 


1-7 


IP 


10.3 


- 


- 


Vincristine 


0.2 


1-7 


IP 


12.5 


- 


- 


Ylrer. ♦ 


9.2 ♦ *.3 


1-7 


|P 


14,1 


♦13 


0.92 


Placebo 


0.5 


1-7 


IP 


11.2 


- 


• 


vincristine 


0.2 


1-7 


IP 


12.3 


- 


- 


Vincr. ♦ Ex-46 


0.2 ♦ 25 


1-7 


IP 


16.7 


♦36 


«0.01 




9.2 ♦ 12.5 


1-7 


IP 


H-7 


♦29 


<9,91 


Placebo 


0.5 


1-7 


IP 


10.1 


- 


- 


Vincristine 


0.2 


1-7 


IP 


12.5 


- 


- 


vfper. ♦ ft-H 


9.2 ♦ ft.S 


— . kZ_ ... 


IP 


H.J 


♦14 


<9.91 


Placebo 


0.5 


1*7 


IP 


9.7 


- 


- 


Vincristine 


0.2 


1-7 


IP 


11.2 


- 


- 


Vincr. ♦ Ex-26 


0.2 ♦ 25 


1-7 


IP 


15.8 


HI 


<0.01 




0.2 ♦ 12.5 


1-7 


IP 


15.0 


♦34 


<0.01 




9.2 ♦ (.3 


llZ 


IP 


13.8 


♦23 


<0.01 


Placebo 


0.5 


1-7 


IP 


9.7 


- 


* 


vincristine 


0.2 




IP 


11.2 






Vincr. ♦ Ex-112 


0.2 ♦ 50 




IP 


14.2 


♦26 


0.02 




0.2 ♦ 25 




IP 


16.3 


♦45 


<0.01 




0.2 ♦ 12.5 




IP 


16.2 


♦45 


<Q.Q1 


Placebo 


0.5 




IP 


9.7 






Vincristine 


0.2 




IP 


11.2 






Vincr. ♦ Ex-33 


0.2 ♦ 50 




IP 


16.6 


♦48 


<0.01 




0.2 ♦ 25 




IP 


15.6 


♦39 


<0.01 




9.2 ♦ 12.5 




IP 


15.1 


♦35 


<0.01 



a) Drugs wtre eofcinf stared IP, IV or 

b) XILS- Percent Increase in life Span 

c) Indicates siojiif icant Increase ( 
treatment alone. 
Vincr. « Vincristine 
Ex « Exaeple 



ORAL on days 
relative to 

< .05) in 



indicated relative to 
Vincristine t restaur* aid 
Survival Tie*, cospared 



iapletation. 

e. 

to Vincristine 
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In vivo Evaluation of MDR-1 Reversal Agents Against the Human Epidermoid Carcinoma KB/8.5 Implanted SC in 
Athvmic "Nude" Mice (Table 3) 

The multiple drug resistant human epidermoid carcinoma KB/8.5 is propagated in medium containing colchicine 
5 (10 nanograms/ml) to maintain drug resistance. Colchicine is removed from the medium, for two cell passages, prior 
to subcutaneous (SC) implant of 8 x 10 6 KB/8.5 tumor cells into athymic "nude" mice (Harlan Sprague Dawley). Ap- 
proximately 7-10 days post tumor implant, the SC tumors attained a mass of 100-300 mgs. At this time (Day 0 of the 
test period) mice are allocated to treatment groups of 5-10 mice per group, so that the groups have a mean tumor 
mass as closely comparable as possible. Drug treatment is administered one day later, according to the following 
10 treatment protocol: doxorubicin is administered as a single intravenous dose (8 mg/kg), and either placebo (normal 
saline) or MDR-1 reversal compound is administered in two subcutaneous doses (1 2.5-200 mg/kg/dose) given 2 hours 
before and again at 2 hours after the single IV dose of doxorubicin. Individual mouse tumor mass and mean tumor 
mass for each treatment group is determined on Day +14 and Day +21 of the test period. For each treatment group,' ' 
the Relative Tumor Growth, RTG, is calculated as follows: 

75 

RTG _ Mean Tumor Mass on Day +14 or +Day 21 
Mean Tumor Mass on Day 0 

Statistical analysis of Log Relative Tumor Growth is carried out using the Student t-test. Transformation of the data 
20 from absolute mean tumor mass (mgs tumor mass) to Log Relative Tumor Growth prior to statistical analysis has two 
beneficial effects: 

1) it corrects the data for differences in mean tumor mass of the different treatment groups at the start of the test 
period (Day 0); and 

25 2) the Log transformation of the data more adequately reflects the exponential growth pattern of the SC tumors 

and makes the use of the Student t-test more appropriate. Positive MDR-1 drug activity is indicated by a statistically 
significant (p<0.05) reduction in Relative Tumor Growth for groups treated with doxorubicin plus MDR-1 compound, 
compared to control groups treated with an equivalent dose of doxorubicin alone. 
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IN VIVO EVALUATION OF MDR-1 REVERSAL AGENTS AGAINST THE HUMAN EPIDERMOID 
CARCINOU KB/8.5 IMPLANTED SC IN ATHYMIC 'NUDE' NICE 

RELATIVE TUMOR GROWTH 



70 
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55 



~ a 


tj — 








Drug Treatment 


Relative 


Statistic* 


Relative 


Statistics 


(Hg/KoyDose) 


Timor 


(p- value) 


Timor 


(p- value) 




Growth 




Growth 






Day 14 




Day 21 




Saline 


8.78 


- 


11.42 


- 


Doxorubicin (8) 


6.30 


- 


10.26 


- 


Dox (8) ♦ Ex- 26 (100) 


3.87 


<0.01 


6.69 


<0.01 


Dox (8) ♦ Ex-26 ( 50) 


4.83 


0.01 


7.87 


0.03 


Dox (8) ♦ Ex-26 ( 25) 


5.46 


0.12 


9.62 


0.39 


Oox (8) ♦ Ex-26 ( 12.5) 


7,W 




9,95 


0.17 


Sal ine 


11.03 


- 


15.23 


- 


Doxorubicin^) 


7.44 


• 


12.82 


- 


Oox (8) ♦ Ex-26 (150) 


Toxic 


- 


Toxic 


- 


Dox (8) ♦ Ex-26 (100) 


3.77 


<0.01 


6.87 


O.01 


Dox (8) ♦ Ex-26 ( 50) 


4.8 


<0.01 


8.31 


0.01 


Oox (8) ♦ Ex-26 ( 25) 


6.25 


0.27 


9.06 


0.02 


Dox (8) ♦ Ex-26 ( 12.5) 


6.87 


0.53 


10.14 


0.13 


Saline 


7.90 


- 


13.54 


- 


Doxorubicin (8) 


4.59 


- 


8.37 


- 


Dox (8) + Ex-26 (200) 


Toxic 


• 


Toxic 


- 


Dox (8) ♦ Ex-26 (100) 


2.43 


<0.01 


3.84 


<0.01 


Dox (8) ♦ Ex-26 < 50) 


2.82 


<0.01 


4.62 


<0.01 


Dox (8) ♦ Ex-26 ( 25) 


3.30 


0.04 


5.49 


0.02 


Dox (8) ♦ Ex-26 ( 12.5) 




9.7* 


0.55 


9t?* 


Saline 


5.98 


- 


10.34 


- 


Doxorubicin (8) 


2.88 


- 


5.69 


- 


Oox (8) ♦ Ex-26 (100) 


0.77 


<0.01 


1.70 


<0.01 


Dox (8) ♦ Ex-26 ( 75) 


1.75 


0.01 


3.49 


<0.01 


PW <« * En-tt ( W) 


2.51 




3.W 


<0.01 


Saline 


10.61 




25.28 


- 


Doxorubicin (8) 


7.30 


- 


16.05 


- 


Dox (8) t Ex- 17 (100) 


4.95 


0.04 


10.39 


0.02 


Dox (8) + Ex-17 ( 75) 


4.04 


<0.01 


9.18 


<0.01 


Oox (8) ♦ Ex- 17 ( 50) 


JLSL 


<0.01 


f.ff 


<0.01 


Saline 


13.13 




23.U 




Doxorubicin (8) 


6.73 




10.99 




Dox (8) ♦ Ex- 17 (150) 


2.24 


<0.01 


3.35 


<0.01 


Oox (8) ♦ Ex- 17 (100) 


4.53 


<0.01 


6.22 


<0. 01 


Oox (8) ♦ Ex- 17 ( 75) 


*.J? 


<9,9i 


IV 


<9,91 


Saline 


7.90 




13.54 




Doxorubicin (8) 


4.59 




8.37 




Dox (8) ♦ Ex- 17 (200) 


2.77 


<0.01 


5.30 


0.02 


Dox (8) ♦ Ex- 17 (100) 


2.85 


<0.01 


4.99 


0.01 


Oox (8) ♦ Ex-17 ( 50) 


3.43 


0.05 


6.09 


0.06 


Dox (8) ♦ Ex-17 ( 25) 


5.09 


0.83 


9.55 


0.83 


P« (« ♦ Rx-17 ( 12,?} 


J.?7 


SL2ft 


«.» 
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TABLE 3 (Cont'd.) 



10 



15 



20 



25 



30 



35 



40 



45 



SO 



55 



Drug Treatment 


tj'" ■ 
Relative 


Statistics* 


Relative 


Statistics 


(Kg/Kfl/Doso 


Tunor 


(p- value) 


Tunor 


(p- value) 




Growth 




Growth 






Day 14 




Day 21 




Saline 


9.27 


• 


15.21 


- 


Doxorubicin (8) 


6.17 


- 


11.13 


- 


Oox (8) * Ex-33 (200) 


2.20 


<0.01 


3.98 


<0.01 


Oox (8) ♦ Ex-33 (100) 


3.28 


<0.01 


6.38 


<0.01 


Dox (8) ♦ Ex-33 ( 50) 


3.02 


<0.01 


6.04 


<0.01 


Oox (8) ♦ Ex-33 < 25) 


2.85 


«0.01 


5.20 


<0.01 


Dox (8) ♦ Ex-33 ( 12.5) 


2.41 


<0.01 


4.09 


<0.01 


Saline 


9.51 




18.00 




Doxorubicin (8) 


5.66 


* 


9.29 


- 


Dox (8) ♦ Ex-33 (200) 


2.71 


<0.01 


5.94 


<0.01 


Oox (8) ♦ Ex-33 (100) 


3.47 


<0.01 


5.63 


<0.01 


Dox (8) ♦ Ex-33 ( 50) 


3.85 


<0.01 


7.55 


0.13 


Dox (8) ♦ Ex-33 < 25) 


3.97 


0.01 


7.70 


0.17 


Dox (8) ♦ Ex-33 (12.5) 


3.88 


<0.01 


7.88 


0.13 


Saline 


17.50 




31.38 




Doxorubicin (8) 


6.83 


. 


15.06 


- 


Oox (8) ♦ Ex- 112 (200) 


4.31 


<0.01 


8.08 


<0.01 


Oox (8) ♦ Ex- 112 (100) 


3.20 


<0.01 


7.26 


<0.01 


Dox 18) ♦ Ex- 112 t 50) 


3.36 


<0.01 


9.32 


0.03 


Oox (8) ♦ Ex-112 ( 25) 


4.92 


0.06 


9.93 


0.07 


Oox (8) ♦ EX-112 ( 12.5) 


4.71 


0.02 


11.38 


0.20 


Saline 


9.51 




18.00 




Doxorubicin (8) 


5. 6* 


- 


9.29 


- 


Dox (8) ♦ Ex-112 (200) 


2.75 


<0.01 


5.97 


<0.01 


Dox (8) ♦ Ex-112 (100) 


3.66 


<0.01 


6.82 


0.03 


Dox (8) ♦ Ex-112 ( 50) 


4.97 


0.19 


6.99 


0.06 


Dox (8) ♦ Ex-112 ( 25) 


4.99 


0.26 


7.34 


0.08 


Dox (8) ♦ Ex-112 ( 12.5) 


4.33 


0.06 


4.47 


0,91 


Saline 


6.49 




10.18 




Doxorubicin (8) 


4.66 


. 


7.70 


• 


Dox (8) ♦ Ex-112 (200) 


2.35 


<0.01 


3.81 


<0.01 


Dox (8) ♦ Ex-112 ( 25) 


4.51 


0.59 


7.21 


0.38 


Dox (8) ♦ Ex-112 ( 12.5) 


4.75 


0.52 


6.58 


0.15 


Saline 


17.50 




31.38 




Doxorubicin (8) 


6.85 


. 


15.06 


• 


Dox (8) ♦ Ex-3 (200) 


3.34 


<0.01 


7.34 


<0.01 


Dox (8) ♦ Ex-3 (100) 


3.92 


<0.01 


8.87 


0.01 


Oox (8) ♦ Ex-3 ( 50) 


4.29 


0.01 


8.38 


<0.01 


Dox (8) ♦ Ex-3 ( 25) 


5.31 


0.09 


11.29 


0.12 


Dox (8) ♦ Ex-3 ( 12.5) 


*.}? 


«9.91 


'9.M 


0,1? 


Saline 


8.31 




12.15 




Doxorubicin (8) 


4.91 




9.34 




Oox (8) ♦ Ex-3 (12.5) 


4.J7 


9.S 


0.1? 


9.1* 


Saline 


6.49 




10.18 




Doxorubicin (8) 


4.66 




7.70 




Dox (8) ♦ Ex-3 (200) 


3.06 


<0.01 


5.49 


0.02 


Dox (8) ♦ Ex-3 ( 25) 


5.73 


0.95 


8.02 


0.61 


Oox tf) ♦ 5 x-3 i 12.?) 


J.I? 


9.75 


7.?7 


9rH 
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TAQIE } (Cont'd.) 



Drug Treatment 
CNg/Kg/Dose) 



Relative 

Growth 
Oey H 



Statistics 
(p- value) 



Relative 
Tumor 
Growth 
Day 21 



Statistics 
(p- value) 





Saline 


17.50 


- 


31.38 




10 


Doxorubicin (8) 


6.83 


- 


15.06 




Dox (8) ♦ Ex- 14 (200) 


4.59 


0.02 


7.84 


<0.01 




Dox (8) ♦ Ex- 14 (100) 


3.46 


<0.01 


6.25 


<O.01 




Dox (8) ♦ Ex- 14 ( SO) 


4.14 


<0.01 


10.03 


0.04 




Dox (8) ♦ Ex- 14 ( 25) 


5.56 


0.19 


10.97 


0.16 


15 


Saline 


5.98 


- 


10.34 




Doxorubicin (8) 


2.88 


- 


5.69 


- 




Dox (8) ♦ Ex- 14 (100) 


2.94 


0.43 


5.40 


0.41 




Dox (8) ♦ Ex- 14 ( 75) 


2.90 


0.48 


S.86 


0.48 




Dox (8) ♦ Ex- 14 ( 50) 


3.08 


0.64 


5.89 


0.64 




Dox (81 ♦ Ex- 14 ( 25 J 


2.56 


0.25 


5.06 


0.29 


20 


Saline 

Doxorubicin (8) 


11.47 
5.15 


- 


19.96 
10.08 


- 




DOX (8) ♦ Ex- 32 (200) 


2.23 


<0.01 


3.90 


<O.01 




Dox (8) ♦ Ex-32 (100) 


4.59 


0.32 


9.20 


0.44 


25 


Dox (8) ♦ Ex-32 ( SO) 


6.56 


0.90 


12.91 


0.93 


Dox (8) ♦ Ex-32 ( 25) 


5.69 


0.70 


11.30 


0.79 




Dox (8) ♦ Ex-32 ( 12.5) 


?,J9 


1.99 




1,99 




Sal ins 


11.14 


- 


18.56 






Doxorubicin (8) 


8.38 


- 


13.55 


- 


30 


Oox (8) ♦ Ex-32 (200) 


4.32 


<0.01 


7.33 


O.01 


Dox (8) ♦ Ex-32 (100) 


5.37 


<0.01 


10.66 


0.07 




Oox (8) ♦ Ex-32 ( 50) 


6.73 


0.13 


12.43 


9,3? 




Sal ine 


9.22 




15.15 






Doxorubicin (8) 


9.7B 


• 


19.57 


- 


35 


Dox (8) ♦ Ex-47 (200) 


5.60 


0.04 


11.04 


0.16 


Dox (8) ♦ Ex-47 (100) 


6.12 


0.08 


10.09 


0.08 




Dox (8) ♦ Ex-47 ( 50) 


7.96 


0.47 


16.54 


0.75 




OOX (8) ♦ EX-47 ( 25) 


5.09 


0.02 


9.73 


0.05 




99*. (ft ♦ ft-ff ( 12.J) 


«,7? 


9.3? 


ir.n 


9tJ7 


40 


Saline 


7.90 


- 


13.54 


- 


Doxorubicin (8) 


4.59 


- 


8.37 


• 




Oox (8) ♦ Ex-41 (200) 


2.41 (tox) 


<0.01 


4.57 (tox) 


0.01 




Dox (8) ♦ Ex-41 (100) 


3.13 


0.01 


6.28 


0.12 




Dox (8) 4 Ex-41 ( SO) 


4.21 


0.36 


7.10 


0.27 


45 


Oox (8) ♦ Ex-41 ( 25) 


3.80 


0.10 


6.15 


0.06 


Dox (8) ♦ Ex-41 ( 12.5) 


4.01 


9,39 


7.27 


9.24 




Saline 


10.63 




25.28 






Doxorubicin (8) 


7.30 




16.05 






Dox (8) ♦ Ex-41 (100) 


5.14 


0.06 


10.39 


0.02 


50 


Dox (8) ♦ Ex-41 ( 75) 


4.64 


<0.01 


8.54 


<0.01 


Dox (8) ♦ Ex-41 ( 50) 


8.63 


9,» 


15.99 


0.13 




Saline 


10.63 




25.28 






Doxorubicin (8) 


7.30 




16.05 






Dox (8) ♦ Ex-46 (100) 


4.62 


0.02 


10.91 


0.03 


55 


Oox (8) ♦ Ex-46 ( 75) 


5.18 


0.05 


10.23 


0.01 


Oox (80 ♦ Ex-46 ( 50) 


4.12 


<9.91 


ft.fl 


<O.01 
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TABLE 3 (Cont'd.) 



Drug Treataant 


— ; — ro 

Reiat iva 


scat lstics 




Statistics 


<NQ/K0/DOM) 


Tuaor 


(p- value) 


Timor 


(p~ value) 




Growth 




rrAu»K 






Day i* 




uay £i 




Sal ine 


lo.lv 




7K 

X%. (J 




Doxorubicin (8) 


7.34 




12. S3 




Oox (8) ♦ Ex-46 (200) 


£ XA 

4. or 


«a ni 


A OO 


A A9 


Dox 18) ♦ Ex-46 < 251 




n rat 
9iW 


O XV 


n nft 


Salina 


10.64 




40 TT 

IV. fj 




Doxorubicin (8) 


4.18 




A AT 
0.0/ 




Dox (8) ♦ Ex-49 (200) 


3.39 


0.10 


6.13 


0.29 


Oox (8) ♦ Ex-49 (100) 


2.ZZ 


*>A A4 

<0.U1 




A A1 


Oox (8) ♦ Ex-49 ( 50) 


£ 4 4 

4.11 


A XA 


A 9A 


A TT 

U. f J 


Dox (8) ♦ Ex-49 ( 25) 


2.88 


U.U3 




A AX 


Dox (8) ♦ Ex-49 ( 12.5) 


UZ 


A IK 


A 11 


A XX 

llC 


Sal In* 


4 4 f I 
11.14 




1A CA 




Doxorubicin (8) 


B.JO 




4« u 




Dox (8) ♦ Ex-49 (200) 


3.07 


<0.01 


4.65 


<0.01 


Dox (8) ♦ Ex-49 (100) 


5.00 


-n n4 


T IT 


W» A1 


p« m i s*-*? { isa 


LSA 


A A4 
0.01 


11 17 


ft 1X 


Salint 


11.47 




4 A IM 

1V.VO 




Ooxortfeicin (8) 


C 4C 

5.15 




1ft OA 

10.00 




Dox (8) ♦ Ex-50 (200) 


4.34 


A 4 V 

0.17 


a my 

6.87 


ft AX 


Dox (8) ♦ Ex-50 (100) 


3.30 


A AS 


t oa 

7.08 


A 11 
U.ll 


Dox (8) ♦ Ex-50 ( 50) 


4.20 


0.20 


6.76 


0.39 


Oox (8) ♦ Ex-50 ( 25) 


4.26 


A 94 
0.Z1 


T AC 

f .OO 


ft 10 


Dox (8) ♦ Ex-50 ( 12.5) 


■ «A 

5.19 


A KA 

. SL2S 


.14x32 


ft AT 


Salint 


12.17 




4A n 

16.87 




Ooxonfcicin (8) 


7.80 




11.05 




^ m * mm m ■ 

Dox (8) ♦ Ex-55 (200) 


4.54 


-A A4 


T 1C 

7 .13 


ft A9 


Dox (8) ♦ Ex- 55 (100) 


5.80 


A AT 

0.07 


19 TT 

lc.Jf 


A A1 


Dox (8) ♦ Ex- 55 ( 50) 


T 4A 

7. 10 


A 4C 
0.15 


19 9A 


A xn 


Dox (8) ♦ Ex- 55 C 25) 


6.99 


A 4C 

0.15 


O T1 




Dox (8) ♦ Ex-55 ( 12.5) 


6.13 


A AO 

SUB 


O AX 


n 10 


Salina 


X. 4K 

6.15 




1A lO 




Oox oniric in (8) 


3.81 




5.82 




DOX (8) ♦ Ex-55 ( S) 


V AX 

J. 00 


A AT 
U.OJ 


J .CD 


0 52 


«t ^ at * . apa? * 4 ^ aT v 




A AS 


a m 


0 A5 


Salina 


9. 27 




4K 9< 




Doxorubicin (8) 


6.17 




11.13 




Dox (8) ♦ Ex-61 (200) 


2.57 


<0.01 


4.51 


<0.01 


Dox (8) ♦ Ex-61 (100) 


3.49 


<0.01 


6.86 


0.01 


Oox (8) ♦ Ex-61 ( 50) 


6.26 


0.53 


8.66 


0.08 


Dox (8) ♦ Ex-61 ( 25) 


4.64 


0.10 


8.74 


0.08 


Oox (8) ♦ Ex-61 ( 12.5) 




9,91 


t.tt 


<9.91 


Salina 


16.39 




24.75 




Doxorubicin (6) 


7.34 




12.53 




Dox (6) ♦ Ex-61 (200) 


2.40 


<0.01 


6.13 


<0.01 


m (») ♦ Isdki i Bl 


S.J1 


9.95 


19.29 


0.16 
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UBIE I (Cont'd.) 





Drug Treatment 


Relative 


Statiatics C 


Relative 


Statistics 




(Mg/iCfl/Dose) 


Tuaor 


(p- value) 


Tueor 


(p- value) 


5 




Growth 




Growth 








Day 14 




Day 21 






Saline 


7.79 


- 


12.55 


- 


10 


Doxorubicin (8) 


$.98 


- 


10.65 


- 


Oox (8) ♦ Ex-78 ( 200) 


5.44 


0.34 


14.91 


0.92 




Oox (8) ♦ Ex-78 (100) 


4.28 


0.06 


11.07 


0.53 




Oox (8) ♦ Ex-78 ( SO) 


4.38 


0.10 


7.09 


0.13 




OOX (8) ♦ Ex-78 ( 25) 


5,56 


0.S4 


10.14 


0.63 




Oox (6> ♦ Ex-78 ( 12.5) 


«.B 


9,72 


io t 27 


0.65 


15 


Sal in* 


11.14 


- 


16.56 


- 




Doxorubicin (8) 


8.38 


- 


13.55 






Oox (8) ♦ Ex-78 (200) 


4.07 


<0.01 


8.60 


<0.01 




Oox (8) ♦ Ex-78 (100) 


5.30 


41.01 


10.72 


0.06 




Pox (« ♦ gx-7J { 5Q) 


*.9* 


<0.01 


19.9? 


9.1J 


20 


Saline 


9.27 


- 


15.21 


- 




Doxorubicin (8) 


6.17 




11.13 






OOX (8) ♦ Ex -62 (200) 


4.27 (tox) 


0.09 


8.57 (tox) 


0.11 




Oox (8) ♦ Ex* 62 (100) 


4.25 


0.04 


6.08 


<0,01 




Oox (8) ♦ Ex-62 ( SO) 


5.40 


0.29 


9.47 


0.19 


25 


Oox (8) ♦ Ex-62 ( 25) 


5.99 


0.46 


12.17 


0.72 




Oox (8) ♦ Ex-62 ( 12.5) 


*.» 


9.52 


19.17 






Satin* 

z 


16.39 


- 


24.75 


- 




Doxorubicin 


7.34 


_ 


12.53 






Oox (8) ♦ Ex-62 (200) 


3.15 


<0.01 


7.55 


<0.01 


30 


Pox C0) ♦ Eft-K C ft) 


6.18 


0.15 




0.05 




Saline 


9.2Z 


- 


15.15 


- 




Doxorubicin (8) 


9.78 


- 


19.57 


- 




Oox (8) ♦ Ex-92 (200) 


4.84 


0.02 


8.71 


0.03 




Oox (8) ♦ Ex-92 (100) 


4.98 


0.02 


10.48 


0.09 


35 


Oox (8) ♦ Ex-92 ( 50) 


6.09 


0.46 


11.75 


0.26 




Oox (8) ♦ Ex-92 ( 25) 


5.78 


0.06 


12.05 


0.21 




PA*. (8) + Ex-tt ( 


7.2D 


o.» 


12.79 


0.39 




Saline 


12.15 


• 


17.79 


- 




Doxorubicin (8) 


6.11 


- 


14.17 


• 


40 


Dox (8) ♦ Ex-66 (200) 


4.26 


4.01 


7.07 


<0.01 




Oox (8) ♦ Ex-66 (100) 


5.73 


0.07 


8.17 


0.04 




Oox (8) ♦ Ex-66 ( 50) 


6.93 


0.24 


9.72 


0.13 




Oox (8) ♦ Ex-66 ( 25) 


6.88 


0.20 


10.52 


0.13 




Dox (8) ♦ Ex-66 ( 12.5) 


7.91 


9,2? 


11.97 




45 


Saline 


7.99 


- 


12.56 


- 




Doxorubicin (8) 


6.13 


- 


11.58 


- 




Oox (8) ♦ Ex-66 ( 50) 


6.06 


0.56 


9.90 


0.22 




Oox (8) ♦ Ex-66 ( 25) 


6.33 


0.67 


9.89 


0.23 




Pox 19) ♦ Ex-tf < 12,*) 


5.1ft 


0.17 


7.41 


<0.01 


50 


Saline 


6.89 




12.06 






Doxorubicin (8) 


6.36 




8.63 






Oox (8) ♦ Ex-74 (200) 


5.90 


0.28 


8.92 


0.70 




Dox (8) ♦ Ex-74 (100) 


4.28 


«0.01 


6.25 


0.17 




Oox (8) ♦ Ex-74 ( 50) 


6.61 


0.47 


9.18 


0.71 


55 


Dox (8) ♦ Ex-74 ( 25) 


6.88 


0.76 


9.11 


0.71 




Oox (8) ♦ Ex-74 ( 12.5) 




o,« 


?.99 


0.79 
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TABLE 3 (Cont'd.) 



10 



15 



20 



25 



30 



35 



40 



45 



SO 



55 



Drug Treatment 


6— 

Relative 


Statfetfce* 


Relet ive 


Statiatica 


(Kg/Kg/Dose) 


Tutor 
Growth 
Day 14 


(p- value) 


Tueor 

Growth 
Day 21 


(p- value) 


Sal in* 


12.40 




19.67 




nnvnriiiiEin fH\ 

UOADTUJItin \0/ 


7.19 




12.05 




Dox (8) ♦ Ex-74 (200) 


6.60 


0.22 


8.35 


0.07 


Dox 181 ♦ Ex-74 MOO) 


6.86 


0.33 


11.43 


0.61 


Saline 


6.32 




9.53 




Doxorubicin (6) 


6.84 


• 


10.84 




Oox (8) ♦ Ex-97 ( 200) 


4.86 


0.10 


8.27 


0.13 


Dox (8) ♦ Ex-97 (100) 


5.40 


0.19 


11.66 


0.62 


Dox f8) ♦ Ex-97 t SO) 


5.39 


0.Z3 


8.66 


0.15 


Oox (8) ♦ Ex-97 ( 25) 


4.23 


0.02 


9.12 


0.20 


Oox (8) ♦ Ex-97 ( 12.5) 


8.64 


0.92 


14.09 


0.92 


Sal in* 


9.28 




15.09 




Doxorubicin (8) 


7.27 




12.60 


- 


Dox (8) ♦ Ex-97 (200) 


7.26 


0.55 


12.62 


0.56 


Oox (8) ♦ Ex-97 (100) 


7.80 


0.68 


13.13 


0.57 




A 17 


0.74 


12.91 


0.53 


Dox (8) ♦ Ex-97 ( 25) 


8.31 


0.80 


11.60 


0.35 


Dox (8) ♦ Ex-97 f 12.5) 


10.52 


0.96 


14.89 


0.79 


Saline 


9.99 




13.89 




Doxorubicin (8) 


5.74 


• 


10.41 


- 


Oox (8) ♦ Ex-81 (200) 


5.38 


0.34 


8.71 


0.14 


K m tft\ a r«.ai f10A% 
DOX \Oj ▼ tX-OI I IUU# 


7 7% 


0.97 


11.57 


0.71 


Dox (8) ♦ Ex-81 ( 50) 


5.38 


0.33 


10.88 


0.60 


Dox (8) ♦ Ex-81 ( 25) 


5.31 


0.25 


10.51 


0.49 


Dox (8) ♦ Ex-81 ( 12*5) 


5.47 


0.43 


9.52 


0.30 


Saline 


9.28 




15.09 


- 


Doxorubicin (8) 


7.27 


_ 


12.60 


- 


Dox (8) ♦ Ex-81 (200) 


9.16 


0.88 


12.03 


0.42 


Dox fft) + Ex-81 MOO) 


8.82 


0.85 


14.37 


0.75 


Dox (8) ♦ Ex-81 ( 50) 


8.83 


0.88 


12.11 


0.47 


Oox (8) ♦ Ex-81 i 25) 


10.22 


0.96 


20.00 




Ca| f M 
inv 


12.14 


m 


24.57 




Doxorubicin (8) 


7.76 




12.44 




Dox (8) ♦ Ex-67 (200) 


4.27 


<0.01 


8.55 


<0.01 


Dox (8) ♦ Ex-67 (100) 


4.16 


<0.01 


7.76 


<0.01 


Dox (8) ♦ Ex-67 ( 50) 


5.12 


0.03 


11.52 


0.36 


Dox <8) ♦ Ex-67 ( 25) 


5.27 


0.04 


11.73 


0.35 


Dox (8) ♦ Ex-67 ( 12.5) 


5.99 


0,92 




9.12 


Saline 


16.39 




24.75 




Doxorvtoicin (8) 


7.34 




12.53 




aa ♦ en -y (2» 


5.« 


9,91 


12.54 




Saline 


14.56 




15.95 




Doxorubicin (6) 


4.76 




7.70 




Oox (8) ♦ Ex -64 (200) 


3.13 


<0.01 


5.39 


0.03 


Dox (8) ♦ Ex-64 ( 25) 


5.62 


0.75 


5.14 


0.02 


Dox (8) ♦ Ex-64 ( 12.5) 


5,« 


9.77 


?,a 


9,2* 
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TABLE 3 (Cont'd.) 



70 



15 



20 



25 



30 



35 



40 



45 



50 



55 



a 

Drug Treatment 


. b 

Dal a» it/A 


Stat i«t i r« C 

Jill 1 ■ k l ts 


Re I at i ve 


.III 191 Ik) 


(Ng/Ka/DOM) 


Tutor 


(p- value) 


Tuxor 


(p- value) 




Growth 




Growth 






Day 14 




Day 21 




Sal in* 


6.49 


_ 


10.18 




Doxorubicin (6) 


4.66 




7.70 
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TABLE 3 (Cont'd.) 
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a) Doxorubicin was administered in a single intravenous dose, and ttR-1 reversal 
•pants were edainlsttred subcutaneous ly f at -2 hours and at *2 hours relative to 
the Doxorubicin dose. Druse ware administered only on Day ♦I poet tumor staging 
(Day 0 of the teat period). 

b) Relative tuaor growth ■ WajD tiwr 9ft PftV H, 21 

Mean tuaor aaaa on Day 0 

c) Statistical analyses of Log Relative Tuaor Growth, compering treatment with 
Doxorubicin ♦ NDJM reversal agent to treatment with an eojjivalent dose of 
Doxorubicin alone. A p-valut (p < 0.05) indicates significant reduction in 
relative tuaor growth for combination therapy groupa. 
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These results reveal that the compound disclosed in the claims, in combination with vincristine are effective in 
prolonging the life of mice bearing tumors that are resistant to treatment with vincristine. In addition, the compounds 
disclosed in the claims, in combination with doxorubicin, are effective in reducing the tumor size of mice bearing tumors 
that are resistant to treatment with doxorubicin. Both vincristine and doxorubicin are used clinically to treat MDR re- 
sistant tumors. 

The active ingredients of the therapeutic compositions and the novel compound of the present invention are ef- 
fective modulators of a form of multiple drug resistance, commonly exhibited by human and animal tumors, that results 
from over-expression of the MDR-1 gene. When administered in combination with conventional antineoplastic chem- 
otherapy, these compounds restore drug sensitivity to multiple drug resistant animal and human tumors resulting in 
significant increases in life span of leukemic animals and significant reduction in growth of human solidtumors implanted 
into experimental mammals. A preferred dosage regimen for optimum results would be from about 25 mg to about 200 
mg per kilogram of body weight per day and such dosage units are employed that a total of from about 1 .75 g to about 
14 g of the active compound, for a subject of about 70 kg of body weight, are administered in a 24-hour period. This 
dosage may be adjusted to provide the optimum therapeutic response. For example, several divided doses may be 
administered daily, or the total daily dose administered by slow constant infusion, or the dose may be proportionally 
reduced as indicated by the exigencies of the therapeutic situation. A decided practical advantage is that the active 
compounds may be administered by the oral, subcutaneous, intraperitoneal or intravenous routes. 

The active compounds may be orally administered, for example, with an inert diluent or with an assimilable edible 
carrier, or they may be enclosed in hard or soft shell gelatin capsules, or they may be compressed into tablets, or they 
may be incorporated directly with the food of the diet. For oral therapeutic administration, the active compounds may 
be incorporated with excipients and used in the form of ingestible tablets, buccal tablets, troches, capsules,'elixers, 
suspensions, syrups, wafers, and the like. Such compositions and preparations should contain at least 0.1% of active 
compound. The percentage of the compositions and preparations may, of course, be varied and may conveniently be 
between about 2 to about 60% of the weight of the unit. The amount of active compound in such therapeutically useful 
compositions is such that a suitable dosage will be obtained. Preferred compositions or preparations according to the 
present invention are prepared so that an oral dosage unit form contains between 200 mg. and 3.5 g of active compound. 

The tablets, troches, pills, capsules and the like may also contain the following: A binder such as gum tragacanth, 
acacia, corn starch or gelatin; excipients such as dicalcium phosphate; a disintegrating agent such as com starch, 
alginic acid and the like; a lubricant such as magnesium stearate; and a sweetening agent such as sucrose, lactose 
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or saccharin may be added or a flavoring agent such as peppermint, oil of wintergreen or cherry flavoring. When the 
dosage unit form is a capsule, it may contain, in addition to materials of the above type, a liquid carrier. Various other 
materials may be present as coatings or to otherwise modify the physical form of the dosage unit. For instance, tablets, 
pills, or capsules may be coated with shellac, sugar or both. A syrup or elixir may contain the active compound, sucrose 
5 as a sweetening agent, methyl and propylparabens as preservatives, a dye and flavoring such as cherry or orange 
flavor. Of course, any material used in preparing any dosage unit form should be pharmaceutical ly pure and substan- 
tially non-toxic in the amounts employed. In addition, the active compound may be corporated into sustained-release 
preparations and mulations. 

The active compounds may also be administered parenterally or intraperitoneally. Solutions of the active compound 

10 as a free base or pharmacologically acceptable salt can be prepared in glycerol, liquid polyethylene glycols, and mix- 
tures thereof and in oils. Under ordinary conditions of storage and use, these preparations contain a presevative to 
prevent the growth of microorganisms. 

The pharmaceutical forms suitable for injectable use include sterile aqueous solutions or dispersions and sterile 
powders for the extemporanous preparation of sterile injectable solution or dispersions. In all cases the form must be 

15 sterile and must be fluid to the extent that easy syringability exists. It must be stable under the conditions of manufactu re 
and storage and must be preserved against the contamination action of microorganisms such as bacteria and fungi. 
The carrier can be a solvent or dispersion medium containing, for example, water, ethyl alcohol, polyol (for example, 
glycerol, propylene glycol, cremophor and liquid polyethylene glycol, and the like), suitable mixtures thereof, and veg- 
etable oils. The proper fluidity can be maintained, for example, by the use of a coating such as lecithin, by the main- 

20 tenance of the required particle size in the case of dispersion and the use of surfactants. The prevention of the action 
of microorganisms can be brought about by various antibacterial and antifungal agents, for example, parabens, chlo- 
robutanol, phenol, sorbic acid, thimerosal and the like. In many cases, it will be preferable to include isotonic agents, 
for example sugars or sodium chloride. Prolonged absorption of the injectable compositions can be brought about by 
the use in the compositions of agents delaying absorption, for example, aluminum monostearate and gelatin. 

25 Sterile injectable solutions are prepared by incorporating the active compound in the required amount in the ap- 

propriate solvent with various of the other ingredients enumerated above, as required, followed by filtered sterilization. 
Generally, dispersions are prepared by incorporating the various sterilized active ingredient into a sterile vehicle which 
contains the basic dispersion medium and the required other ingredients from those enumerated above. In the case 
of sterile powder, for the preparation of sterile infectable solutions, the preferred methods of preparation are vacuum 

30 drying and the freeze-drying technique which yield a powder of the active ingredient plus any additional desired ingre- 
dient from a previously sterile-filtered solution thereof. 

As used herein, "pharmaceutical ly acceptable carrier" includes any and all solvents, dispersion media, coatings, 
antibacterial and antifungal agents, isotonic and absorption delaying agents and the like. The use of such media and 
agents for pharmaceutical active substances is well known in the art. Except insofar as any conventional media or 

35 agent is incompatable with the active ingredient, its use in the therapeutic compositions is contemplated. Supplemen- 
tary active ingredients can also be incorporated into the compositions. 

It is especially advantageous to formulate parenteral compositions in dosage unit form for ease of administration 
and uniformity of dosage. Dosage unit form as used herein refers to physically discrete units suited as unitary dosages 
for the mammalian subjects to be treated; each unit containing a predetermined quantity of active material calculated 

40 to produce the desired therapeutic effect in association with the required pharmaceutical carrier. The specification for 
the novel dosage unit forms of the invention are dictated by and directly dependent on (a) the unique characteristics 
of the active material and the particular therapeutic effect to be achieved, and (b) the limitations inherent in the art of 
compounding such an active material for the treatment of disease in living subjects having a diseased condition in 
which bodily health is impaired as herein disclosed in detail. 

45 The principal active ingredient is compounded for convenient and effective administration in effective amounts with 

a suitable pharmaceutically-acceptable carrier in dosage unit for as hereinbefore disclosed. A unit dosage form can, 
for example, contain the principal active compound in amounts ranging from about 200 mg. to about 3.5 g, with from 
about 500 mg. to 3.0 g being preferred. Expressed in proportions, the active compound is generally present in from 
about 200 mg. to about 3.5 g/ml of carrier. In the case of compositions containing supplementary active ingredients, 

50 the dosages are determined by reference to the usual dose and manner of administration of the said ingredients. 

Regression and palliation of cancers are attained, for example, using intraperitoneal administration. A single in- 
travenous dosage, slow constant infusion or repeated daily dosages can be administered. The duration of treatment 
will depend on the chemotherapeutic agent with which the compounds of Claim 1 are administered. 

It is also possible to dispense one daily dosage or one dose on alternate or less frequent days. As can be seen 

55 from the dosage regimens, the amount of principal active ingredient administered is a sufficient amount to aid regression 
and palliation of the cancer or the like, in the absence of excessive deleterious side effects of a cytotoxic nature to the 
hosts harboring the cancer. As used herein cancer disease means blood malignancies such as leukemia, as well as 
other solid and non-solid malignancies such as the melanocarcinomas, lung carcinomas, and mammary tumors. By 



31 



EP 0 634 401 B1 



regression and palliation is meant arresting or retarding the growth of the tumor or other manifestation of the disease 
compared to the course of the disease in the absence of treatment. 

The following examples illustrate the preparation of representative compounds of the invention. 

5 Example 1 

3,4-Dimethoxv-a-[(4-methvlphenyl)thiolbenzene acetonithle 

A mixture of 4.12 g of a-chloro-3,4-dimethoxybenzeneacetonitrile (US patent 4,833,162), 2.48 g of p-thiocresol, 
10 2.76 g of potassium carbonate and 100 ml_ of acetonitrile is stirred at 65°C overnight. After filtering off the salts, the 
reaction mixture is concentrated in vacuo leaving a golden oil. The oil is dissolved in a minimum amount of ethyl acetate 
and diluted with 3 volumes of hexane. Seeding gives 3.81 g of the desired compound as light yellow crystals. 

Example 2 

15 

g-(3-Chloropropyl)-3,4-<Jimethoxv-a-f(4-methvlphenvl)-thio1benzeneacetonitrile 

To a solution of 2.39 g of 3,4-dimethoxy--a-[(4-methylphenyl)thio]benzeneacetonitrile in 21 mL of dimethyl sulfox- 
ide, under an argon atmosphere-with stirring, is added 0.336 g of 60% sodium hydride in oil. This mixture is stirred for 
20 1 .5 hours. To the resulting solution is added 1 .32 g of 1 -bromo-3-chloropropane and this reaction mixture is stirred for 
3 hours and is next poured into 1 00 mL of ice water. This mixture is twice extracted with diethyl ether and the combined 
organic extracts dried with magnesium sulfate. The organic solution is filtered, and concentrated jn vacuo to give the 
desired compound as a golden oil. 

25 Example 3 

a-(3,4-Dimethoxvphenvn-3,4-dihvdro-67 

To a solution of 3.20 g of a-(3-chloropropyl)-3,4-dimethoxy-a-[(4-methylphenyl)-thio]benzeneacetonitrile in 30 mL 
30 of dimethyl formamide, under argon, is added 2.78 g of potassium carbonate, 79.5 mg of potassium iodide, and 1 .84 
g of ej-dimethoxy-I^.S^-tetrahydroisoquinoline hydrochloride. The reaction mixture is then heated at 95°C for 4 
hours, then allowed to cool and stir at ambient temperature for 12 hours. The solvent is evaporated from the mixture 
under vacuum at 45°C. The residue is partitioned between diethyl ether and water. The organic solution is dried with 
magnesium sulfate, filtered and evaporated to give the crude product. The product is chromatographed on a column 
35 of silica gel and is eluted with ethyl acetate providing 1 .6 g of the desired product, after evaporation of the solvent, as 
an orange gum. 
MS(CI): m/z 533 (MH + ). 



Calcd for 03^3604^5: 


Found: 


C=69.32, 
C=69.38, 


H=6.85, 
H=6.59, 


N=5.22, 
N=5.15, 


S=5.96 
S=6.06 



Example 4 

45 

g-fS^-DimethoxvphenvO-SAdihvd^ 
monohvdrochloride 

To a solution of 1 .43 g of a-(3,4-dimethoxyphenyl)-3,4-dihydro-6,7-dimethoxy-a-[(4-methylphenyl)thio]-2(1 H)-iso- 
50 quinolinepentanenitrile in 40 mL of diethyl ether, with stirring, is added 0.617 mL of a 4.71 M solution of hydrogen 
chloride in absolute ethyl alcohol. The reaction mixture is then stirred for 15 hours while sealed. The title product is 
then collected by filtration, washed with ether, and dried under vacuum to give 1.32 g of the desired product as pink 
crystals. 

mp147-150°C (dec). 

55 



Calcd for C 31 H 37 0 4 N 2 SCI: 




C=65.42, 


H=6.55, 


N=4.92, 


C!=6.23, 


S=5.63 
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(continued) 



Calcd for C 31 H3 7 0 4 N 2 SCI: 

Found | 0=65,21, | H=6.78, | N=4.84, | Cb6.12, | S=5.33 



Example 5 

g-(3,4-Dimethoxyphenvl)-3,4-dih^^ 
isoquinolinepentanenitrile 

The procedure of Example 3 is repeated using 1 .0 g of a-(3-chloropropyl)-3,4-dimethoxy-a-[(4-methylphenyl)thio] 
benzeneacetonitrile and 0.76 g of l-methyl-ej-dihydroxy-l^^^-tetrahydroisoquinoline. This affords 0.253 g of the 
desired product as a beige gum. 



Calcd for C^H^N^S 0.5 H 2 0: 


Found: 


C-68.28, 
C=68.35, 


H=6.69, 
H=6.67, 


N=5.31, 
N=5.00, 


S=6.07 
S=5.84 



Example 6 

a-(3 > 4-Dimethoxvphenyl)-3,4-dihydro-67-dihydroxy-1-methyl-a-1(4-methytphenyl)thio)-2(1H)-isoquinoline 
pentanenitrile monohydrochloride 

The procedure of Example 4 is repeated using 0. 1 9 g of a-(3 t 4-dimethoxyphenyl)-3,4-dihydro-6,7-dihydroxy-1 -me- 
thyl-a-[(4-methylphenyl)thio]-2(1H)-isoquinolinepentanenitrile. This affords 0.144 g of the desired product as a light 
brown solid, 
mp 123-126°C. 



Calcd for C 30 H3 5 N 2 O 4 SCI 0.75 H 


2 0: 


Found: 


C=63.37, 
C=63.68, 


H=6.47, 
H=6.21, 


N=4.93, 
N=5.00, 


Cl=6.24, 
Cl=5.80, 


S=5.63 
S=5.57 



Example 7 

a-(4-Chlorobutvl)-3 t 4-dimethoxv-a-[(4-methylphenvl)-thiolbenzeneacetonitrile 

The procedure of Example 2 is repeated using 3.3 g of 4-dimethoxy-a-[(4-methylphenyl)thio]benzeneacetonitrile 
and 2.23 g of 1 -chloro-4-bromobutane. This affords 3.18 g of the desired product as a colorless oil. 
1 HNMR (CDCI 3 ):5 7.25(d,2H,J=8,2MePhH); 7.07(d,2H,J=8,2MePhH); 6.95(d,1H,J=8,ArH); 6.89(s,1H,ArH); 6.78(d, 
1H,J=8,ArH); 3.88(s,3H,OCH 3 ); 3.48(t,2H,CH 2 CI); 2.32(s,3H,CH 3 Ph); 2.22(m,2H,3-CH 2 ); I SOfm^H^-Chy; 1.68(m, 
1H,1-CH 2 ); 1.45(m,1H,1-CH 2 ). 



Example 8 

a-(3,4-Dimethoxvphenyl)-67<limethoxv-^ 

The procedure of Example 3 is repeated using 3.11 g of a-(4-chlorobutyl)-3,4-dimethoxy-a-[(4-methylphenyl)thio] 
benzeneacetonitrile and 1.84 g 6,7-dimethoxy-1,2,3,4-tetrahydroisoquinoline hydrochloride. This affords 1.83 g of the 
desired product as a brown oil. 
MS(CI):m/z 547(MH + ). 

1 HNMR (CDCI 3 ):8 7.24(d,2H,J=8 l MePhH); 7.07(d,2H,J=8, MePhH); 6.96(d,1H,J=8.4,ArH); 6.87(s,1H,ArH); 6.74(d, 
1H,J=8.4,ArH); 6.58,6.50(2s,2H,IQArH); 3.84^,121-1, OCH 3 ); 3.51(s,2H,IQ 1-CH 2 ); 2.78,2.66(2t,4H, IQ 3+4-CH 2 ); 
2.45(t,2H,e-CH 2 ); 2.32(s,3H 1 ArCH 3 ); 2.26 (m,2H,d-CH 2 ); 1.60(m,3H,g+b-CH 2 ); 1.35(m,1H,b-CH 2 ). 
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Example 9 

a-(3,4-Dimethoxvphenvl)-3,4-d^ 

The procedure of Example 3 is repeated using 3.3 g of a-(2-chloroethyl)-3,4-dimethoxy-a-[(4-methylphenyl)thio] 
benzeneacetonitrile and 1 .14 g of 6,7-dimethoxy-l ,2,3,4-tetrahydroisoquinoline hydrochloride. This affords 0.31 1 g of 
the desired product as a brown oil. 
MS(FAB):m/z519(M+H). 



Calcd for C^H^N^S 0.5H 2 O: 


Found 


C=68.28, 
C=68.56, 


H=6.99, 
H=6.55, 


N=5.31, 
N=5.21, 


S=6.80 
S=5.73 



Example 10 

a-(3-Chloro-2-methvlpropvl)-3,4-dimethoxv-a-f(4-methvlphenyl)thiolbenzeneacetonitrile 

The procedure of Example 2 is repeated using 3.79 g of 4-dimethoxy-a-[(4-methylphenyl)-thio]benzeneacetonitrile 
and 3.26 g of 1-bromo-3-chloro-2-methylpropane. This affords 4.13 g of the desired product as a light yellow oil. 
MS(LR): m/z 407 (M+NH 4 ). 

1 HNMR (CDCI 3 ):5 7.24-6.74(m,7H,ArH); 3.89-3.85(m,6H, OCH 3 ); 3.65-3. 14(2dd,2H,CH 2 CI); 2.70-2.45(m,1H,2-CH); 
2.33(s,3H, CH 3 Ph) ; 2.22-1. 95(m,2H,1-CH 2 ); 1.12, 0.87(2d, 3H,CH 3 ) (60/40 mixture of diastereomers). 

Example 11 

a-(3,4-Dimethoxvphenvl)-3 ) 4-dihvdro-6,7-dimethoxvgamma-methvl»a-ff4-methvlphenyl)thio1-2(1H)-isoquino 
linepentanenitrile 

The procedure of Example 2 is repeated using 4.0 g of a-(3-chloro-2-methylpropyt)-3,4-dimethoxy-a-[(4-methyl- 
phenyl)thio]benzeneacetonitrile and 3.5 g of 6,7-dimethoxy-l ,2,3,4-tetrahydroisoquinoline hydrochloride. This affords 
0.985 g of the desired product as a yellow foam. 
MS(Hi res): m/z 



Calcd for C^H^I^C^S 1/8H 2 0 


546.2553 


Found 


547.2625 



Calcd for C^H^N^S 1/8H 2 0: 


Found 


C=70.01, 
C=69.68, 


H=7.02, 
H=7.17, 


N=5.10, 
N=4.97, 


S=5.84 
S=5.83 



Example 12 

a-(3,4-Dimethoxvphenvl)-3,4-dihvdro-6,7-dimethoxv-a-[(4'methylphenvl)thiol-2(1H)-isoquinolinepentanoi acid 
methyl ester 

The procedure of Example 3 is repeated using 3.0 g of a-(3-chloropropyl)-3,4-dimethoxy-a-[(4-methylphenyl)thio] 
benzeneacetonitrile. This affords 0.84 g of the desired product as a colorless glass. 
MS(CI): m/z 565(M + ). 



Calcd for C 32 H 39 N0 6 S: 


Found 


C=67.94, 
C=67.89, 


H=6.95, 
H=6.99, 


N=2.48, 
N=2.31, 


S=5.67 
S=5.46 
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Example 1 3 

a-(11-Bromoundecvl)-3,4-dimethoxv-a-[(4-methvlphenyl)thio1benzeneacetonitril8 

s To a solution of 2.50 g of 3,4-dimethoxy-a-[(4-methylphenyl)thio]benzeneacetonitriie in 50 mL of tetrahydrofuran, 

under an argon atmosphere with stirring, is added 0.367 g of 60% sodium hydride in oil After 1.5 hours, 10.0 g of 
1,11-dibromoundecane is added and stirring is continued for 43 hours. The reaction mixture is evaporated and the 
residue partitioned between diethyl ether and water. The organic phase is separated, washed with water, dried with 
magnesium sulfate, filtered and evaporated leaving an oil. The oil is purified via column chromatography, using hexane/ 

10 ether (1 : 1 ) to afford 3.25 g of the desired product as a colorless oil. 
MS(CI): m/z 532(MH+). 



75 



Calcd for C3 2 H 39 N0 6 S: 


Found 


C=63.15, 
C=63.12, 


H=7.19, 
H=7.17, 


N=2.63, 
N=2.52, 


Br=15.00, 
Br=14.77, 


S=6.02 
S=6.02 



Example 14 

20 a-(3,4-Dimethoxyphenyl)-3,4"dihydro-6,7'dimethoxv a-[(4-methylphenyl)thio1-2(1H)-isoquinoline tridecanenitrile 



The procedure of Example 3 is repeated using 3.14 g of a-(11-bromoundecyl)-3,4-dimethoxy-a-[(4-methylphenyl) 
thio]benzeneacetonitrile and 2.03 g of 6,7-dimethoxy-1,2,3,4-tetrahydroisoquinoline hydrochloride. This affords 2.2 g 
of the desired product as a light yellow oil. 
2S MS(Hi res): m/z 



30 



35 



Calcd for C 39 H 52 N20 4 S 


644.3648 


Found 


645.3730(M+H). 



Calcd for C 39 H52N 2 0 4 S 1/2H 2 0: 


Found 


C=71.63, 
C=71.31, 


H=8.17, 
H=8.19, 


N=4.29, 
N=4.10, 


S=:4.90 
S=4.71 



Example 15 

a-(5-Chloropentvl)-3,4-dimethoxv-a-[(4-methvlphenyl)-thio1benzeneacetonitrile 



40 



45 



so 



55 



To a stirred solution of 5.00 g of 3,4-dimethoxy-a-[(4-methylphenyl)thio]benzeneacetonitrile in 50 mL of N,N- 
dimethylformamide, under an argon atmosphere, is added 0.73 g of 60% sodium hydride in oil. After 1 .5 hours, 4.65 
g of 1 -bromo-5-chloropentane is added to the resulting solution and stirring continued for 3 hours. The reaction is 
poured into ice water, and twice extracted with diethyl ether. The combined organic extracts are dried (magnesium 
sulfate), and concentrated in vacuo to give a golden oil. Purification by chromatography on a silica gel column using 
diethyl ether/hexane (2:3), affords 6.07 g of the desired product as a colorless oil. 
MS(CI): m/z421(M+NH 4 +). 



Calcd for C^H^NOgCIS 1/1 6H 2 


O: 


Found 


C=65.22, 
C=64.92, 


H=8.17, 
H=6.49, 


N=3.46, 
N=3.46, 


Cl=8.75 t 
Cl=8.19, 


S=7.82 
S=8.22 



Example 16 

g-(3,4-Dimethoxvphenvl)-3,4-dihydro^^ 

The procedure of Example 3 is repeated using 2.1 g of a-(5-chloropentyl)-3,4-dimethoxy-a-[(4-methylphenyl)thio] 
benzeneacetonitrile and 1.04 g of 1 ,2,3,4-tetrahydroisoquinoline. This affords 1.05 g of the desired product as a light 
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brown gum. 
MS(Hi res): m/z 



Calcd for C 31 H 36 N 2 0 2 S: 


500.2498 


Found 


501.2574(M+H). 



Calcd for C 31 H 36 N 2 0 2 S: j 


Found 


C=74.36, 
C=74.10, 


H=7.25, 
H=7.40, 


N=:5.59, 
N=5.46, 


S=6.40 
S=6.15 



Example 17 

a-(3 l 4-Dimethoxvphenvl)-3,4-dihvdro-67-dimethoxv-a-[(4-methvlphenyl)thio1-2(1H)-isoqu 

The procedure of Example 3 is repeated using 4.65 g of a-(5-chloropentyl)-3,4-dimethoxy-a-[(4-methylphenyl)thio] 
benzeneacetbnitrile and 4.25 g of 6,7-dimethoxy-1 ,2,3,4-tetrahydroisoquinoline. This affords 3.67 g of the desired prod- 
uct as a light brown gum. 
MS(Hi res): m/z 



Calcd for C3 3 H4 0 N 2 O 4 S 0.5H 2 O 


560.2209 


Found 


561.2287(M+H). 



Calcd for C^H^N^S 0.5H 2 O: 


Found 


C=69.77, 
C=69.56, 


hb7.17, 
H=7.25, 


N=4.58, 
N=4.92, 


S=5.33 
S=5.63 



Example 18 

a-(3 l 4-Dimethoxvphenvl)-3 l 4-dihvdro-67-dimethoxv-a-f(4-methvlphenyl)thiol-2(1H)-isoquinolinehepte^ 
monohvdrochloride 

The procedure of Example 4 is repeated using 0.2 g of a-(3,4-dimethoxyphenyl)-3,4-dihydro-6,7-dimethoxy-a- 
[(4-methylphenyl)thio]-2(1H)-isoquinolineheptanenitrile. This affords 0.184 g of the desired product as white crystals, 
mp 87-90°C. 



Calcd for C^H^N^S HCI H 2 0: 



C=64.42, 


Hb7.04, 


N=4.55, 


Cl=5.76, 


C=64.37, 


hb6.91, 


N=4.43, 


Cl=5.87, 



Example 19 

a-(5-Bromooctvl)-3,4-dimethoxv-a-f(4-methvlphenyl)-thio]benzeneacetonitrile 

The procedure of Example 1 3 is repeated using 0.869 g of 3,4-dimethoxy-a-[(4-methylphenyl)thio]-benzeneace- 
tonitrile and 1 .6 ml_ of 1 ,8-dibromooctane. This affords 0.544 g of the desired product as a pale yellow oil. 
MS(CI): m/z490(MH + ). 

1 H NMR(CDCI 3 ):87.24(d,2H > J=8,2MePhH); 7.06(d,2H,J=8, 2MePhH); 6.95(d,1H t Jm8.4,ArH); 6.88(s,1 H.ArH); 6.77(d, 
1H,J=8.4,ArH); 3.88, 3.83(2s,3H,OCH 3 ); 3.39(t,2H, CH 2 Br); 2.32(s,3H,CH 3 Ph); 2.18(m,2H,7-CH 2 ); 1.82(m,2H, 
6-CH 2 ); 1.55(m,1H,1-CH 2 ); 1.38(m,3H,1+5-CH 2 ); 1.27(m, 6H,2+3+4-CH 2 ). 
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Example 20 

a-(3,4-DimethoxvphenvlV3,4-dih^^ 

The procedure of Example 3 is repeated using 0.836 g of a-(5-bromooclyl)-3,4-dimethoxy-a-[(4-methylphenyl) 
thio]benzeneacetonitrile and 0.675 g of 6,7-dimethoxy-1 ,2,3,4-tetrahydroisoquinoline. This affords 0.422 g of the de- 
sired product as a brown gum. 
MS(Hi res): m/z 



10 


Calcd for C^H^N^S 1/4hexane 


602.3179 




Found 


603.3254(M+H). 



15 


Calcd for C^H^NgC^S 1/4hexane: 






C=72.14, 


H=7.99, 


N=4.49, 


S=5.13 




Found 


C=72.44, 


H=8.13, 


N=4.42, 


S=5.53 



20 



25 



30 



Example 21 

a-(3,4-Dimethoxyphenvl)-7,8"dihydro-a-f(4-methylphenvl)thiol-1 ,3-dioxolo(4,5-g)quinoline-6(5H)-heptanenitrile 

The procedure of Example 3 is repeated using 0.854 g of a-(5-chloropentyl)-3,4-dimethoxy-a-[(4-methylphenyl) 
thio]-benzeneacetonitrileand 0.677 g of 6,7-dimethoxy-1 ,2,3,4-tetrahydroisoquinoline. This affords 0.701 g of the de- 
sired product. 
MS(Hi res): m/z 



Calcd for CagHaeNgC^S 2H 2 0 


544.2396 


Found 


545.2478(M+H). 





Calcd for C32H36N204S 2H 2 0: 






C=66.18, 


H=6.94, 


N=4.83, 


S=5.52 


35 


Found 


C=66.17, 


H=6.92, 


N=4.58, 


S=5.36 



40 



45 



SO 
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Example 22 

a-(3,4-Diethoxvphenvl)-3 > 4-dihvdro-6-methoxv-a-f(4-methvlphenyl)thio1-2(1H)-isoquinolineheptanenitrile 

The procedure of Example 3 is repeated using 2.05 g of a-(5-chloropentyl)-3,4-dimethoxy-a-[(4-methylphenyl)thio] 
benzeneacetonitrile and 1 .52 g of 6,7-dimethoxy-1 ,2,3,4-tetrahydroisoquinoline. This affords 1 .25 g of the desired prod- 
uct as a brown oil. 
MS(FAB):m/z531(M+H). 



Calcd for CagH^f^OaS: 


Found 


C=72.42, 
C=72.17, 


H=7.22, 
H=7.45, 


N=5.28, 
N=4.94, 


S=6.04 
S=5.93 



Example 23 

a-(5-lodopentvl)-3,4-dimethoxy-a-f(4-methvlphenvl)-thio]benzeneacetonitrile 

A mixture of 0.86 g of a-(5-chloropentyl)-3,4-dimethoxy-a-[(4-methylphenyl)thio]benzeneacetonitrile, 3.2 g of so- 
dium iodide, and 10 mL of acetone is heated to reflux overnight, protected from light. The volatiles are removed jn 
vacuo and 30 mL of diethyl ether is added to the residue. The insolubles are collected and the volatiles removed Jn 
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vacuo . The residue is purified via column chromatography using hexane/ethyl acetate (2:1) to afford 1.02 g of the 
desired product as a clear oil. 
MS(CI): m/z 496(M+H). 

5 Example 24 

a-(3,4-Dimethoxvphenvl)-1,3-dihvdrO'a'f(4-methvlphenvl)thio1-1 ,3-dioxo-2H-isoindole-2-heptanenitrile 

A mixture of 6.12 g of a-(5-iodopentyl)-3,4-dimethoxy-a-[(4-methylphenyl)thio]benzeneacetonitrile and 2.22 g of 
10 potassium phthalimide and 50 ml_ of N.N-dimethylformamide is heated on a steam bath for 2 hours. The reaction 
solution is concentrated in vacuo and the residue is distributed between diethyl ether-water, with agitation. The organic 
layer is washed with 1 N sodium hydroxide, followed by aqueous potassium bicarbonate. The solution is dried (sodium 
sulfate), and the volatiles removed in vacuo . Chromatography on silica gel, with gradient elution progressing from 
hexane to chloroform to methyl alcohol, affords 4.77 g of the desired product as a fluorescent oil. 
15 MS (FAB): m/z 515(M+H), 391(M-TolSH). 





Calcd for C3 0 H 30 N 2 O 4 S 3/8H 2 0: 






C=69.11, 


H=5.95, 


N=5.37, 


S=6.14 


20 


Found 


C=69.34, 


H=5.78, 


N=5.23, 


S=5.79 



1 H NMR(CDCI 3 ):5 7.84(M,2H,Phth-H), 7.71(m,2H,Phth-H), 7.23(d,2H,J-8,2MePhH), 7.06(d,2H,J=8,2MePhH), 
6.95 ) 6.88 J 6.77(m,d,d,3H I (MeO)2ArH) ) 3.88,3.83(2s,2H, 2ArOCH 3 ), 3.63(t,2H,z-CH 2 ), 1 .65(m ( 2H,e-CH2), 1.34(m, 4H, 
b,d-CH 2 ). 

25 

Example 25 

a-(5-Aminopentvl-3 l 4-dimethoxv-a-f(4-methvlphenyl)-thiolbenzeneacetonitrile 

30 A mixture of 4.72 g of a-(3,4-dimethoxyphenyl)-1,3-dihydro-a-[(4-methylphenyl)thio]-1,3-dioxo-2H-isoindole- 

2-heptanenitrile, 100 mLof ethyl alcohol, and 7.0 mLof hydrazine hydrate is heated under reflux. In about a 30 minutes, 
a heavy precipitate forms. After 1.33 hours, the reaction is cooled to room temperature and concentrated in vacuo . 
The residue is warmed on a steam bath with 2N hydrochloric acid for 10 minutes. Diatomaceous silica and chloroform 
are added, the mixture is shaken thoroughly and then filtered through more diatomaceous silica. The organic phase 

35 is washed first with aqueous ammonia, then brine, and, after drying (sodium sulfate), it is concentrated jn vacuo to give 
3.97 g of the desired product as a yellow oil. MS(CI): m/z 385(M+H). 



40 



Calcd for C^H^N^S 5/8H 2 0: 


Found 


C=66.77, 
C=66.53, 


H=7.45, 
H=7.02, 


N=7.08, 
N=6.73, 


S=8.09 
S=8.04 



1 H NMR(CDCI 3 + TFA):8 7.21(d,2H,J^8 > 2MePhH), 7.09(d,2H, J=2MePhH), 6.88(m s 3H,(MeO)2ArH), 3.89,3.84(2s,6H, 
2ArOCH 3 ), 3.10(t,2H,5-CH 2 ), 2.33(s,3H,Ar-CH 3 ), 2.23(t, 2H,1-CH 2 ), 1.70(m,2H,4-CH 2 ), 1.43,(m,4H,2,3-CH 2 ). 

45 

Example 26 

a-(3 l 4-Dimethoxvphenvl-1,3-dihvdro-5,6Kjimethoxv-a-f(4-methylphenvl)thiol-2H-isoindole-2'heptanen 

so To a solution of 3.03 g of a-(5-aminopentyl)-3,4-dimethoxy-a-[(4-methylphenyl)thio]benzeneacetonitrile, 1 .85 g of 

1 ,2-bis(chloromethyl)-3,4-dimethoxybenzene, 20 ml_ of toluene, and 0.22 g of tetrabutylammonium chloride, is added 
water containing 2 g of sodium hydroxide. The mixture is stirred for 48 hours. Upon adjusting the pH of the aqueous 
layer to pH 9 with solid sodium bicarbonate, the layers are separated and the aqueous layer further extracted with 
chloroform. After drying the combined organic extracts over sodium sulfate, they are passed through a pad of hydrous 

55 magnesium silicate, and concentrated in vacuo to a brown gum. This gum is purified by HPLC using a reverse phase 
C-1 8 radial-pak column (6 cm. x 30 cm.) with a buffered solvent system (1 50 ml_ ammonium hydroxide in water adjusted 
to a pH 4.00 with acetic acid, then diluted to 7,875 mL with water; 5700 ml_ of acetonitrile and 1425 mL of methyl 
alcohol are added). After solvent removal, 0.85 g of the desired product is obtained as a yellow oil. 
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MS(Hi res): m/z 



Calcd for C^H^^C^S 


546.2553 


Found 


546.2569 





Calcd for 0321^1^028: 






C=70.30, 


H=7.01, 


N=5.12, 


S=5.86 


10 


Found 


C=70.02, 


H=4.79, 


N=4.79, 


S=5.62 



Example 27 



a-(3,4-Dimethoxvphenvl)-1,3-dihvdro-5,6-dimethoxv-a-f(4-methylphenvl)th 
hydrochloride 

Nitrogen is bubbled through a stirred solution of 16.63 g of a-(5-aminopentyl)-3,4-dimethoxy-a[(4-methylphenyl) 
thio]benzeneacetonitrile, 10.12 g of 1,2-bischloromethyl-3,4-dimethoxy benzene (prepared by the procedure of J.H. 
Wood et. al., J.Am.Chem.Soc., 72, 2989(1950)), and 2.5 g of tetrabutylammonium chloride in 250 ml of toluene. A 
solution of 28 g of sodium hydroxide in 84 ml of water is added and the mixture is stirred vigorously for 48 hours. The 
layers are separated and the organic phase is washed with saturated sodium chloride, dried and concentrated in vacuo . 
The residue is purified by chromatography (silica gel: 50% ethyl acetate/hexane; ethyl acetate; 1,2,3 and 4% methyl 
alcohol/ethyl acetate; methyl alcohol) to give 14.85 g of a brown gum. The gum is dissolved in 30 ml of ethyl alcohol 
and 7 ml of 4.5M ethanolic hydrogen chloride is added. The solution is cooled to 0°C and seeded. The crystals are 
collected to give 1 1 . 1 9 g of crude product, mp 1 03-1 1 4°C. The crystals are recrystallized 2 times: first at a ratio of 1 g/ 
4ml of ethyl alcohol, second at a ratio of 1 g/5ml of ethyl alcohol to give 9.38 g of the desired product as gray crystals. 
mp121-125°C. 

1 H NMR(CDCI 3 ):6 7.20(d,2H 1 J=3,MePh-H); 7.08(d,2H,J=3, MePh-H); 6.96(m,3H,(MeO) 2 ArH); 6.8(m,2H,isoindolePh- 
H); 4.93(br 1 2H,isoindole-CH 2 ) > 4.12(br,2H,isoindole-CH 2 ); 3.87(m,12H,(OCH 3 )4), 3.15(br,2H,(i>-CH2); 2.32(s,3H, 
PhCH 3 ); 2.22(br,2H,p-CH 2 ); 1.97(br,2H,x-CH 2 ); 1.55(m,2H,e-CH 2 ); 1.42 (m,2H,5-CH 2 ). 
MS(FAB): m/z 



35 



Calcd for 032^133^048 


547.2630 


Found 


547.2630 





Calcd for C^H^C^S HCI H 2 0: 


40 




C=63.93, 


H=6.87, 


N=4.66, 


Cb5.90, 


S=5.33 


Found 


C=64.22, 


H=6.57, 


N=4.59, 


Cl=5.74, 


S=5.39 



Example 28 



7-[f(1,1-Dimethvlethvl)dimethvlsilyl1oxv1-1,2,3,4-tetrahvdro-6-methoxvisoquinoline 

To a solution of 19.2 g of 6-hydroxy-7-methoxy-1 ,2,3,4-tetrahydroisoquinoline in 425 mL of pyridine is added 48.4 
g of t-butyl-dimethylsilylchloride and 0.5 g of 4-N,N-dimethylaminopyridine. The solution is heated to reflux for 3.5 hours 
and the volatiles removed at 70°C by distillation. The residue is partitioned between aqueous potassium bicarbonate 
and ethyl acetate. The organic layer is washed with water, dried (magnesium sulfate) and the volatiles removed jn 
vacuo . The residue is suspended in diethyl ether, filtered and washed with hexane. The filtrate is evaporated and the 
residue distilled via Kugelrohr at 1 50 mm and 1 20-1 30°C to afford 26.2 g of the desired product as a colorless oil. 
MS(CI): m/z 294(MH+). 



55 


Calcd for C 16 H2 7 N0 2 Si 1/4H 2 0: 






C=64.49, 


H=9.31, 


N=4.70, 


Si=9.43 




Found 


C=64.46, 


H=9.03, 


N=4.70, 


Si=9.52 
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Example 29 

g-(3,4-Dimethoxyphenvl)-7-fr(1 J -dimethvlethy))dimethylsiM 
(1 H)-isoquinolineheptanenitrile 

The procedure of Example 3 is repeated using 2.5 g of a-(5-chloropentyl-3,4-dimethoxy-a-[(4-methyIphenyl)thio] 
benzeneacetonitrile and 2.54 g 7-[[(1 J-dimethylethylJdimethylsilylloxyl-I^.S^-tetrahydro-S-methoxyisoquinoline. 
This affords 1 .2 g of the desired product as a light yellow oil. 
MS(CI): m/z661(MH+). 



Calcd for C^H^NgC^SSi 1/4H 2 0: 


Found 


C=68.59, 
C=68.73, 


H=7.95, 
H=7.69, 


N=4.21, 
N=3.99, 


S=4.81, 
S=4.36, 


Si=4.22 
Si=3.78 



Example 30 

a-(3 > 4-Dimethoxvphenvl)-3,4-dihvdro-7-hydroxv-6-methoxv-a-f(4-methvlphenyl)thiol-2(1H)- 
isoquinolineheptanenitrile 

To a solution of 1.0 g of a-(3,4-dimethoxyphenyl)-7-[[(1 ,1 -dimethylethyl)dimethylsilyl]oxy]-3,4-dihydro-6-methoxy- 
a-[(4-methylphenyl)thio]-2(1H)-isoquinolineheptanenitrile in 30 mL of tetrahydrofuran is added 3.02 mL of a 1.0 M 
solution of tetrabutylammonium fluoride in tetrahydrofuran. This is sealed and stirred for 5 hours. The reaction mixture 
is evaporated and the residue taken up in ethyl acetate! The solution is washed three times with water, and the organic 
phase is separated and evaporated. The gum remaining is redissolved in chloroform and the solution evaporated jn 
vacuo at 66°C. This process is repeated twice more affording 0.83 g of the desired product as a brown gum. 
MS(CI): m/z 547(MH+). 



Calcd for 032^1^043 1/2H 2 0: 


Found 


C=69.17, 
C=69.25, 


H=7.07, 
H=6.88, 


N=5.04, 
N=5.10, 


Sn5.76 
S=5.66 



Example 31 

a-(3,4-Dimethoxvphenyl)-742-(dimethvlam 
isoquinolineheptanenitriie 

To a solution of 0.583 g of a-(3 l 4-dimethoxyphenyl)-3,4-dihydro-7-hydroxy-6-methoxy-a-[(4-methylphenyl)thio]-2 
(1 H)-isoquinolineheptanenitrile in 20 mL of N,N-dimethylformamide is added 0.051 g of 60% sodium hydride in oil and 
the solution stirred for 1 hour. To this solution is added 0.34 g of freshly prepared 2-dimethylaminoethylchloride and 
0.60 g of potassium iodide. The solution is stirred at room temperature for 18 hours and then the volatiles are removed 
at reduced pressure. The residue is dissolved in a minimum amount of ethyl acetate and 5 volumes of diethyl ether is 
added. This solution is passed through a short pad of hydrous magnesium silicate and the volatiles are removed at 
reduced pressure. The residue is chromatographed on silica gel using a gradient of diethyl ether to ethyl acetate to 
methyl alcohol. This afford 0.14 g of the desired product as a clear glass. MS(Hi res): m/z 



Calcd for C^H^IV^C^S 


617.3287 


Found 


617.3302 



Example 32 

7-(2-Chloroethoxv)-a-(3 t 4<iimethow^ 
heptanenitrile 

A 0.93 g portion of a-(3,4-dimethoxyphenyl)-3,4-dihydro-7-hydroxy-6-methoxy-a-[(4-methylphenyl-thio]-2(1H)- 
isoquinolineheptanenitrile is dissolved in 25 mL of 2-butanone and 1 .20 g of 2-chloroethyltosylate is added. Next, 0.72 
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g of potassium carbonate is added followed by 1 .7 mL of 1 N sodium hydroxide solution. This mixture is heated to reflux, 
for 6 hour with stirring, and then at ambient temperature for 16 hours. The solvent is evaporated at 50° C in vacuo and 
the residue partitioned between diethyl ether and water. The organic phase is washed twice with water, dried with 
magnesium sulfate, filtered, and evaporated in vacuo to give an oil. The residue is chromatographed on a column of 
s silica gel and eluted with ethyl acetate to afford 0.43 g of the desired product as a colorless gum. 
MS(Hi res): m/z 



Calcd for C 34 H4 1 N 2 0 4 CIS 


608.2476 


Found 


608.2483 





Calcd for C^H^ N 2 0 4 CIS: 






C=67.03, 


H=6.78, 


N=4.60, 


Cb5.82, 


S=5.26 


15 


Found 


C=66.96, 


H=6.87, 


N=4.55, 


Cl=5.56, 


S=5.09 



Example 33 



a-(3 > 4-Dimethoxvphenvn-3,4-dihvdro-742-(1H-imidazol-1-vl)ethoxvV6-methoxv-a-[(4-methvlphenyl)thio 
isoquinolineheptanenitrile 

To a solution of 0.061 g of imidazole in 5.0 mL of N,N-dimethylformamide, with stirring under argon, is added 36.0 
mg of 60% sodium hydride in oil. After 45 min., a solution of 0.366 g of 7-(2-chloroethoxy)-a-(3,4-dimethoxyphenyl)- 
3 ) 4-dihydro-6-methoxy-a-[(4-methylphenylthio]-2(1H)-isoquinolineheptanenitrile in 7.0 mL of N,N-dimethylformamide 
is added. The resultant solution is stirred for 2 days at ambient temperature. The volatiles are removed at 55°C jn 
vacuo , and the residue is partitioned between chloroform and water. The organic phase is washed again with water, 
dried with magnesium sulfate, filtered, and evaporated producing an oil. The oil is chromatographed on a column of 
silica gel and eluted with chloroform/methyl alcohol (98:2). This affords of 0.144 g of the desired product as a colorless 
oil. 

MS(Hi res): m/z 



Calcd for CgyH^N^S 


640.3083 


Found 


640.3144 



35 

Example 34 a-(3,4-Dimethoxvphenvn-3,4-dihvdro-7-[2-(1 H-imidazol-1 -vl)ethoxvl-6-methoxy-a-r(4-methvlphenvl) 
thiol-2(1 HHsoquinolineheptanenitrile hydrochloride 



40 



45 



so 



To a solution of 0.8 g of a-(3,4-dimethoxyphenyl)-3,4-dihydro-7-[2-(1 H-imidazol-1 -yl)ethoxy]-6-methoxy-a- 
[(4-methylphenyl)thio]-2(1H)-isoquinolineheptanenitrile in 100 mL of diethyl ether and 5 mL of ethyl alcohol is added 
0.83 mL of 4.5M hydrochloric acid in ethyl alcohol. The solution is stirred for 20 minutes and the white precipitate is 
collected and washed three times with small portions of diethyl ether. The solid is dried jn vacuo affording 0.84 g of 
the desired product as a white solid, 
mp 70° C (dec). 



Example 35 



Calcd for C 37 H 49 75^0^^ 75 : 



Found 



C=60.00, 


H=6.77, 


N.r=7.57, 


Cl=8.38, 


C=60.10, 


H=6.86, 


N=7.21, 


Cb8.78, 



S=4.32 
S=4.28 



55 



a-(3 > 4-Dimethoxvphenvn-3,4-dihvdro-6,7-dimethoxv-a-f(4-methvlphenyinhio1-2(1H)-isoquinolinehexanenit 
monohydrochloride 

The procedure of Example 4 is repeated using 1.77 g of a-fS^HdimethoxyphenyO-S^-dihydro-ey-dimethoxy-a- 
[(4-methylphenyl)thio]-2(1H)-isoquinolinehexanenitrile. This affords 2.4 g of the desired product as a cream colored 
solid. 
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mp114-117°C. 

MS (CI): m/z 546 (M-HCI). 



5 



Calcd for C 3 2H3 9 N 2 04CI: 


Found 


0=65.91 , 
0=65.66, 


H=6.74, 
H=6.90, 


N=4.80, 
N=4.60, 


Cl=6.08, 
Cl=5.90, 


S=5.50 
S=5.43 



Example 36 

10 

g-(5-Chtorohexyl)-3,4-dimethow^ 

The procedure of Example 15 is repeated using 3.8 g of 3 l 4-dimethoxy-a-[(4-methylphenyl)thio]benzeneace- 
tonitrile and 2.66 g of 1-bromo-5-chloroheaxane. This affords 4.35 g of the desired product as a colorless oil. 
15 MS(CI): m/z 435(M+NH 4 ). 





Calcd for C 23 H 28 N0 2 CIS 1/8H 2 0: 






C=65.74, 


H=6.78, 


N=3.33, 


Cl=8.44, 


S=7.62 


20 


Found 


0=65.61 , 


H=6.60, 


N=3.19, 


01=8.18, 


S=8.02 



Example 37 



a-(3,4-Dimethoxvphenvl)-3,4<lihvdro-6,7-dime^^ 

The procedure of Example 3 is repeated using 4.3 g of a-(5-chlorohexyl)-3,4-dimethoxy-a-[(4-methylphenyl)thio] 
benzeneacetonitrile and 4.25 g of 6,7<iimethoxy-1,2,3,4-tetrahydroisoquinoline hydrochloride. This affords 3.05 g of 
the desired product as a golden gum. 
MS(CI): m/z 575. 



Calcd for C^H^N^S 1/8H 2 0: 


Found 


C=70.77, 
0=70.38, 


H=7.38, 
H=7.59, 


N=4.86, 
N=4.69, 


S=5.56 
S=5.33 



35 

Example 38 

4-f4-Chloro-1-r(4-methvlphenvl)thio1butyl1-1,2>dimethoxvbenzene 

40 To a solution of 1 3.72 g of 1 ,2-dimethoxy-4-[[(4-methylphenyl)thio]methyl]benzene and a crystal of phenanthroline 

in 250 ml_ of tetrahydrof uran (dried over 3A sieves), under nitrogen at -78°C, is added 21 .0 mL of 2.5 M n-butyl lithium/ 
hexane via a syringe. After 10 minutes, the brown solution is warmed to 0°C for 1 hour, then it is recooled to -78°C 
and 8.02 mL of 1 -bromo-3-chIoropropane is added via syringe. The reaction is permitted to warm to room temperature 
overnight. To the now light yellow reaction mixture is added 10 mL of ethyl acetate and the resulting solution concen- 

4S trated in vacuo . The residue is partitioned between ethyl acetate and water, the organic phase dried (sodium sulfate) 
and concentrated in vacuo to a yellow oil. Purification by chromatography on silica gel with gradient elution progressing 
from hexane to chloroform to methyl alcohol, repeated three times, affords 1 6.47 g of the desired product as a yellow oil. 
MS(CI): m/z 227 and 229(MH+(-TOISH)). 



so 



Calcd for C 19 H 23 CIO 


2 S 1/8H 2 0: 


Found 


C=63.80, 
C=63.68, 


H=6.59 t 
H=6.44, 


01=11.15, 
01=10.89, 


S=8.95 
S=8.98 



1 H NMR (CdCI 3 ):5 7.15(d,2H l J=8 l 2MePhH); 7.02(d,2H,J=8,2 MePhH); 6.72(m,3H,ArH); 4.01(t,1H,1-CH); 3.86(s,3H, 
ArOCH 3 ); 3.82(s,3H,ArOCH 3 ); 3.49(t,2H,CH 2 -CI); 2.29 (s,3H,Ar-CH 3 ); 2.05(m,2H,2-CH 2 ); 1.82(m,2H,3-CH 2 ). 
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Example 39 

2-[4-(3 > 4-D}methoxvphenvl)-4-r(4-m9thvlphenvl)thio1 butvlM^.S.A-tetrahvdro-ej-dimethoxvisoquinoline 

s To 4.6 g of 6,7-dimethoxy-1 ,2,3,4-tetrahydroisoquinoline in 50 mL of 2-pyrrolidinone is added 1 .4 g of potassium 

carbonate, 0.1 g of potassium iodide and 3.51 g of 4-[4-chloro-1-[(4-methylphenyl)thio]butyl]-1,2-dimethoxybenzene. 
The mixture is stirred and heated at 95°C for 24 hours and then is poured into 400 mL of water and extracted with six 
60 mL portions of chloroform. The combined extracts are washed with brine, dried (sodium sulfate) and concentrated 
under high vacuum to give 8.85 g of brown oil. Chromatography on silica gel with gradient elution progressing from 

10 hexane to chloroform to methyl alcohol, repeated four times, affords 0.61 g of the desired product as a yellow oil. 
MS(Hi res):m/z 



75 



Calcd for C 30 H3 7 NO 4 S 


507.2527 


Found 


508.2527(M+H). 





Calcd for C 30 H 37 NO 4 S: 






C=70.36, 


H=7.38, 


N=2.74, 


S=6.25 


20 


Found 


C=70.45, 


H=7.46, 


N=2.86, 


S=6.20 



Example 40 



4-f6-Bromo-1 -[(4-methylphenvhthio1hexvl1-1 ,2-dimethoxvbenzene 

A solution of 1 3.72 g of 1 ,2-dimethoxy-4-[[(4-methylphenyl)thio]methyl]benzene in 200 mL of tetrahydrof uran (dried 
over 3A sieves), under nitrogen, is cooled to -78°C and 30 mL of 1 .7 M t-butyl lithium is added. After 30 minutes, the 
solution is transferred, via a canula, into a stirred solution of 1 4.0 mL of 1 ,5-dibromopentane in 25 ml of tetrahydrof uran, 
under nitrogen at -78°C. The reaction is slowly warmed to room temperature, and the reaction is quenched by the 
addition of 4 mL of acetone. The reaction is concentrated in vacuo and the residual material is dissolved in ethyl acetate 
and is washed with brine. Drying (sodium sulfate) and solvent removal affords 33.22 g of oil. The residue is purified 
via chromatography on silica gel with gradient elution progressing from hexane to chloroform to methyl alcohol to afford 
10.82 g of the desired product as a tan gum. 
MS(FAB): m/z 299(M-TolSH). 

Example 41 

2-f6-(3, 4-Dimethoxvphenvl)-6-f(4-methvlphenvl)thiol-hexvl1-1 l 2 l 3 l 4-tetrahvdro-6J-dimethoxyiscxquinoH 

The procedure of Example 39 is repeated using 2.12 g of 4-[6-Bromo-1-[(4-methylphenyl)thio]hexyl]-1,2-dimeth- 
oxybenzene and 2.3 g of 6,7-dimethoxy-1 ,2,3,4-tetrahydroisoquinoline hydrochloride. This affords 1 .6 g of the desired 
product as a light yellow oil. 
MS(Hi res): m/z 



45 



Calcd for C3 2 H 41 N0 4 S 


535.2756 


Found 


536.2834(M+H). 



SO 


Calcd for C 32 H 41 N0 4 S: 






C=70.13, 


H=7.83, 


N=3.07, 


S=5.62 




Found 


C=70.15, 


H=7.51, 


N=2.79, 


S=5.25 



55 
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Example 42 

3-f2-Cvano-2-(3 l 4'dimethoxvphenvl^2-r(4-methvlphenvlUhio1ethvnbenzoic acid 

5 To a cold (-78°C) solution of 1.86 g of 3,4-dimethoxy-a-[(4-methylphenyl)thio]benzene acetonitrile in 15 mL of 

tetrahydrofuran is added drop-wise a solution of 2.9 mL of n-butyl lithium (2.2 M) in hexane. This solution is stirred at 
-78°C for 35 minutes. A solution of 0.67 g of m-carboxybenzyl bromide in 5 mL of anhydrous tetrahydrofuran is added 
drop-wise, stirred at -78°C for 40 minutes and then at room temperature for 15 minutes. The mixture is quenched with 
water and extracted with ethyl acetate. The ethyl acetate extract is washed with brine, dried and filtered. The filtrate is 

10 evaporated jn vacuo to yield a yellow oil. This oil is purified by flash chromatography using methylene chloride/methyl 
alcohol (95:5) to yield 1.15 g of the desired product as a yellow foam. 

1H NMR(CDCI 3 ):87.95(d ) 1H,Ar); 7.73(s,1H,Ar); 7.36-7.2 (m,2H,Ar); 7.1(d,2H,Ar); 6.98-6.92(m,2H,Ar); 6.75(d,1H, Ar); 
3.87(s,3H l OCH 3 ); 3.83(s,3H,OCH 3 ); 3.49(s,2H); 2.34(s,3HCH 3 ). 

is Example 43 

a-S^-DimethoxyphenvD-S-ChvdroxvmethvD-a-^-methvlphenyDthiolbenzene propane nitrile 

A mixture of 1.0 g of 3-[2-cyano-2-(3,4-dimethoxyphenyl)-2-[(4-methylphenyl)thio]ethyl]benzoic acid and 0.7 mL 
20 of borane methyl sulfide complex (10M) in 5 mL of tetrahydrofuran is stirred at room temperature for 18 hours. The 
mixture is quenched with methyl alcohol, treated with hydrogen chloride gas, stirred and the solvent is evaporated to 
yield a white foam. The foam is dissolved in water, basified with 5N sodium hydroxide and extracted with ethyl acetate. 
The ethyl acetate extract is washed with brine, dried and filtered. The filtrate is evaporated in vacuo to yield a yellow 
oil. This oil is purified by flash chromatography using 2% methyl alcohol in methylene chloride to yield 0.55 g of the 
25 desired product as a colorless oil. 





Calcd for C 25 H25NS0 3 : 






C=71.57, 


H=6.01, 


N=3.34, 


Cl=7.64 


30 


Found 


C=71.25, 


hb6.01, 


N=3.26, 


Cl=7.50 



Example 44 



3-(Chloromethvl)-a-(dimethoxvphenvl)-a-f(4-methvlphenyl)thio1benzene propane nitrile 

35 

A mixture of 0.1 mL of thionyl chloride and 0.12 mL of N.N-dimethyl formamide is stirred at room temperature for 
30 minutes. A solution of 0.34 g of a-(3,4-dimethoxyphenyl)-3-(hydroxymethyl)-a-[(4-methylphenyl)thio]benzene pro- 
pane nitrile in 1 .0 mL of N,N-dimethylformamide is added to the above mixture and the resulting mixture is heated at 
70°C for 17 hours, cooled, poured into water and extracted with diethyl ether. The diethyl ether extract is washed with 
40 brine, dried and filtered. The filtrate is evaporated in vacuo to yield an oil. This oil is purified by flash chromatography 
using 10% ethyl acetate in hexane to yield 0.27 g of the desired product as a colorless oil. 



45 



Calcd for C 25 H 2 4NSCI0 2 : 


Found 


C=68.56, 
C=68.33, 


H-5.52, 
H=5.50, 


N=3.20, 
N=3.16, 


Cb8.09, 
Cb8.18, 


S=7.32 
S=7.32 



Example 45 

so 3-(3,4-Dihvdro-6,7-dimethoxv-2(1H)-isc<3uinolinvl)-a-(3,4-dimethoxvphenvn-a-r(4-methvlphenvnthiol 
benzenepropanenitrile 

A mixture of 0.21 g of 3-(chloromethyl)-a-(3,4-dimethoxyphenyl)-a-[(4-methylphenyl)thio]benzene propane nitrile, 
0.091 g of ej-dimethoxy-I^.S^-tetrahydroisoquinoline and 0.3 g of anhydrous potassium carbonate in 2.0 mL of N, 
55 N-dimethylformamide is heated at 85°C for 4 hours, cooled, poured into water and extracted with ethyl acetate. The 
ethyl acetate extract is washed with brine, dried and filtered. The filtrate is evaporated in vacuo to yield an oil. This oil 
is purified by flash chromatography with 1 .5% methyl alcohol in chloroform to yield 0.18 g of the desired product as a 
yellow glassy solid. 



44 
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MS(FAB): m/z 595(M+H). 

1 H NMR (CDCI 3 ):87.35-6.88(m,10H,Ar); 6.73-6.70(d,1H, Ar); 6.58(3,1 H,Ar); 3.86-3.79(m,12H,4-OCH 3 ); 3.58-3.50 (2s, 
4H); 3.3(s,2H); 2.78-2.55(2m,4H); 2.32(s,3H,CH 3 ). 

Example 46 

2-[6-(3,4-Dimethoxvphenyl)-6-[(4-methvlphenM^ 

To a solution of 4.23 g of 4-[6-bromo-1 -[(4-methylphenyl)thio]hexyl]-1 ,2-dimethoxybenzene in 40 mL of acetonitrile 
is added 3.88 g of e-methoxy-I^.S^-tetrahydroisoquinoline, 1.74 mL of diisopropylethylamine and 0.01 g of sodium 
iodide. The solution is heated to reflux for 43 hours and cooled to room temperature. The reaction mixture is partitioned 
between chloroform and aqueous potassium carbonate and the organic layer is dried over magnesium sulfate. The 
volatiles are removed at reduced pressure and the residue chromatographed on silica gel using a gradient elution of 
hexane to chloroform to methyl alcohol. The residue from the chromatography is dissolved in diethyl ether and passed 
through diatomaceous earth. This affords 4.4 g of the desired product as a yellow oil. 
MS(FAB): m/z 506(M+H). 
\ 





Calcd for C 31 H 39 N0 3 S: 


20 




C=73.62, 


H=7.77, 


N=2.77, 


S=6.34 




Found 


C=73.37, 


H=7.88, 


N=2.70, 


S=6.13 



Example 47 

25 6-[6-(3 l 4-Dimethoxvphenvl)-6-f(4-methvlphenvl)thio1hexvl1-5,6J,8-tetrahvdro-1,3-dioxolof4,5-q1^ 

The procedure of Example 46 is repeated using 3.67 g of 4-[6-bromo-1 -[(4-methylphenyl)thio]hexyl]-1 ,2-dimeth- 
oxybenzene in 40 mL of acetonitrile and 2.65 g of 6,7-methyJenedioxy-1 ,2,3,4-tetrahydroisoquinoline. This affords 4.1 3 
g of the desired product as a yellow gum. 
30 MS(CI): m/z 520(M+H + ). 





Calcd for C 31 H 37 N0 4 S 7/8H 2 0: 






C=69.53, 


H=7.15, 


N=2.57, 


S=5.84 


35 


Found 


C=69.54, 


H=7.30, 


N=2.62, 


S=5.98 



Example 48 



40 



45 



50 



55 



4-f6-Bromo-1-r(4-methvlphenyl)thio1heptvlM ,2-dimethoxybenzene 

The procedure of Example 40 is repeated using 44.0 g of 1 ,2-dimethoxy-4-[[(4-methylphenyl)thio]methyl]benzene 
and 46.15 g of 1,6 dibromohexane. This affords 36 g of the desired product as a yellow oil contaminated with 24.8% 
of the starting material, 1 ,2-dimethoxy-4-[[(4-methylphenyl)thio]methyl]benzene. 

Example 49 

2-f7-(3 l 4-Dimethoxvphenvl)-7-f(4-methvlphenyl)thio]heptvn-2 > 3-dihvdro-5,6Kiimethoxv-1H-isoindole 

A mixture of 1 .79 g of 4-[6-bromo-1 -[(4-methylphenyl)thio]heptyl]-1 ,2-dimethoxybenzene, 3.29 g of 5,6-dimethox- 
yisoindoline, 25 mL of acetonitrile, and 1.74 mL of N,N-diisopropylethylamine is heated under reflux for 2 days. The 
reaction is concentrated in vacuo and the black residue partitioned between chloroform and aqueous ammonia. The 
organic layer is dried (sodium sulfate) and the solvent removed at reduced pressure. Chromatography on silica gel 
with gradient elution progressing from hexane to chloroform to methyl alcohol, twice, gives 1 .34 g of the desired product 
as a brown gum. 
MS(Hi res): m/z 



Calcd for C^H^NC^S 



535.2756 



45 
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(continued) 



Found 



535.2723 



20 



Calcd for C3 2 H 41 N04S H 2 0 


Found 


C=69.41, 
C=69.59, 


H=7.83, 
H=7.51, 


N=2.53, 
N=2.53, 


S=5.78 
S=6.19 



10 

Example 50 

2-f7-(3,4-Dimethoxyphenyl)-74(4-methylphenyl^ 

75 The procedure of Example 49 is repeated using 5.22 g of 4-[6-bromo-1-[(4-methylphenyl)thio]heptyl]-1,2-dimeth- 

oxybenzene, 3.29 g of 67<Jimethoxy-1,2,3,4-tetrahydroisoquinoline hydrochloride. This affords 2.49 g of the desired 
product as a yellow gum. 
MS(HI res): m/z 



Calcd for C3 3 H 43 N0 4 S 


549.29126 


Found 


549.291 



30 



35 



40 



25 | 


Calcd for C^H^NC^S H 2 0 




C=69.81, 


H=7.99, 


N=2.47, 


S=5.64 




Found 


C=70.19; 


H=7.83, 


N=2.41, 


S=5.70 



Example 51 

6,7-Bis[f(1 , 1 -dimethvlethvl)dimethvlsilyl1oxvl-1 ,2,3,4-tetrahvdroisoquinoline 

A mixture of 1 .0 g of 1 ^.S^-tetrahydro-SJ-isoquinolinediol hydrobromide and 2.45 g of t -butyl dimethylsilyl chloride 
in 25.0 mL of pyridine is heated under reflux for 4.5 hours, cooled, poured into water and extracted with diethyl ether. 
The diethyl ether extract is washed with brine, dried, filtered. The filtrate is evaporated to yield a brown oil. This oil is 
purified by Kugelrohr distillation to yield 1 .6 g of the desired product as a yellow solid, b.p. 1 55°C, 350 torr. 

Example 52 

6,7-Bisffd ,1<iimethvlethvl)dimethvlsitvlloxvl-2-[7-(3,4-dimethoxvphenvl)-7-f(4-methvlphenvl)thio1heptvN- 
1 ,2,3,4-tetrahydroisoquinoline 



The procedure of Example 49 is repeated with 1.24 g of ej-bistlfl.l-dimethylethyOdimethylsilylloxyJ-I^.S^-tet- 
rahydroisoquinoline and 1.83gof 1-bromo-7-(3,4-dimethoxyphenyl)-7-[(4-dimethoxyphenyl)thio]heptane. This affords 
45 2.0 g of the desired product as an orange oil. 



Calcd for C 43 H 67 NSSi 2 0 4 0.2M CH 2 CI 2 : 







C=67.63, 


H=8.86, 


N=1.83, 


Cl=1.85, 


S=4.18 


50 


Found 


C=67.17, 


H=8.97, 


IM=1.81, 


Cl=1.86, 


S=4.23 



*H NMR(CDCI 3 ):57.15-7.12(d,2H,Ar); 7.02-6.99(d,2H, Ar); 6.72(s J 2H,Ar); 6.53(s,1H,Ar); 6.45(s,1H,Ar); 4.0(t,1H); 3.85 
(s,3H,OCH 3 ); 3.81(s,3H,OCH 3 ); 3.45(s, 2H); 2.75(t,2H); 2.45-2.37(m,2H); 2.28(s,3H,CH 3 ); 1 .9-1.2(m,10H); 0.96(s, 
18H,CH 3 ); O.ISts.^H.CHa). 



55 



/ 
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Example 53 

Diethvl-6-[7-(3,4-dimethoxyp^ 
dicarboxylate 

5 

A mixture of 1 .95 g of 6,7-bis[[(1 , 1 -dimethylethyl)dimethylsily]oxy]-2-[7-^^ 
thio]heptyl]-1 ,2,3,4-tetrahydroisoquinoline and 1 0.0 mL of 1 M tetrabutyl ammonium fluoride in 25 ml_ of tetrahydrofuran 
is stirred at room temperature for 2.5 hours, poured into water and extracted with ethyl acetate. The ethyl acetate 
extract is washed with brine, dried, filtered and filtrate is evaporated to yield 1 .8 g of brownish-black oil. The oil is taken 
10 up in 60 mL of acetone, 1 .8 g of anhydrous potassium carbonate is added, followed by the addition of 0.83 g of diethyl 
dibromomalonate. The resulting mixture is stirred at room temperature for 5 hours, filtered and the filtrate is evaporated 
in vacuo to yield a brown oil. This oil is purified by flash chromatography with 2% methyl alcohol in chloroform to yield 
0.42 g of as a brown oil. 
MS (FAB): m/z 678(M+H). 



Calcd for C^H^NSOq 0.3M CH 2 CI 2 : 


Found 


C=65.40, 
C=65.23, 


H=6.82, 
H=6.73, 


N=1.99, 
N=1.93, 


Cl=3.02, 
Cl=2.66, 


S=4.56 
S=4.55 



20 

Example 54 

6-r7-(3,4-Dimethoxyphenvl)-7-Ff4-m^ 

2.2- dimethanol 

25 

A mixture of 0.31 g of diethyl-6-[7-(3,4-di-methoxyphenyl)-7r[(4-methylphenyl)thio]heptyl]-5 I 6,7,8-tetrahydro- 

1.3- dioxolo [4,5-g]isoquinoline dicarboxylate and 0.045 g of lithium borohydride in 20 mL of tetrahydrofuran is stirred 
at room temperature for 3 hours, poured into water and the solvent evaporated in vacuo . The resulting mixture is 
extracted with methylene chloride. The methylene chloride extract is dried, filtered and the filtrate is evaporated jn 

30 vacuo to yield a yellow oil. This oil is purified by flash chromatography using 2% methyl alcohol in methylene chloride 
to yield 0.1 g of the desired product as a white foam. 



35 



Calcd for C^H^NSOg 1.0M H 2 0: 


Found 


C=66.75, 
C=67.03, 


H=7.41, 
H=7.66, 


N=2.29, 
N=2.12, 


S=5.24 
S=5.20 



Example 55 

40 a-(3,4-DimethoxvphenvlH-r(3,4-dimeth^ 
(1 H)-isoquinolineheptanenitrile 

The procedure of Example 49 is repeated using 0.345 g of tetrahydropapaverine hydrochloride and 0.30 g of a- 
(5-iodopentyl)-3,4<limethoxy-a-[(4-methylphenyl)thio]benzeneacetonitrile. This affords 0.263 g of the desired product 
45 as a yellow oil. 
MS(Hi res): m/z 



Calcd for C 42 H 50 N 2 SO 6 


711.34678 


Found 


711.3453 



50 

Example 56 

Ethyl 3,4-dimethoxy-E-oxo-benzenehexanoate 

55 To a cold (0-5°C) solution of 1.52 g of veratrole in 15 mL of methylene chloride is added 2.66 g of anhydrous 

aluminum chloride in portions so as to maintain the temperature at 0°C. Then a solution of 1 .93 g of adipic acid chloride, 
monoethylester in 10 mL of methylene chloride is added drop-wise. The resulting mixture is stirred at 0°C for 4 hours 



47 
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and allowed to warm to room temperature overnight. The mixture is poured into mixture of ice and concentrated hy- 
drochloric acid, stirred and two layers are separated. The aqueous layer is extracted with methylene chloride and the 
combined methylene chloride layer is washed with brine, dried, and filtered. The filtrate is evaporated to an oil. This 
oil is purified by flash chromatography, affording 2.76 g of the desired product as a white solid. 
5 mp 50-52°C. 



70 



Calcd for C 16 H220 5 : 


Found 


C=65.29, 
C=65.39, 


H=7.53 
H=7.60 



Example 57 

3,4-Dimethoxv-E-oxo-benzene hexanoic acid 

is 

A mixture of 2.5 g of ethyl 3,4-dimethoxy-E-oxo-benzene hexanoate and 16 mL of 1 0% alcoholic sodium hydroxide 
is stirred at room temperature for 3 hours. The mixture is diluted with water and the ethyl alcohol is removed at reduced 
pressure. The solution is acidified with concentrated hydrochloric acid. The solid obtained is collected by filtration, 
washed with water and dried to afford 2.2 g of the desired product as a beige solid. 
20 mp 123-1 25*0. 



25 



Calcd for C 14 H 18 O s : 


Found 


C=62.72, 
C=62.67, 


H=6.84 
H=6.73 



Example 58 

2-f6-(3,4-Dimethoxvphenvl)-1,6-dioxohexvl-1,2,3 t 4-tetrahvdro-6,7-dimethoxyisoquinolinel 

30 

To a suspension of 1 .73 g of 6,7<Jimethoxy-1 ,2,3,4-tetrahydroisoquinoline hydrochloride in 20 mL of N,N-dimeth- 
ylformamide is added 4.2 mL of triethylamine. The solution is stirred for 5 minutes, cooled with ice bath and 2.0 g of 
3,4-dimethoxy-E-oxo-benzene hexanoic acid is added, followed by the addition of 1.5 g of diethylcyanophosphonate. 
The ice bath is removed and the mixture is stirred at room temperature overnight. The mixture is poured into water 
3 5 and extracted with ethyl acetate. The ethyl acetate extract is washed with 2N hydrochloric acid, a saturated solution 
of sodium bicarbonate, brine, and dried. The solvent is removed to afford 3.15 g of the desired product as a white solid. 
mp101-103 o C. 

1 H NMR(CDCI 3 ):5 7.60-7.53(m,2H,Ar); 7.60-7.53(m,2H,Ar); 6.63-6.6(m,2H,Ar); 4.65-4.56(2s, @H); 3.95-3.93(m,6H, 
OCH 3 ); 3.87-3.85(m,6H,OCH 3 ); 3.83-3.67(2t,2H); 2.99(t,2H); 2.84-2.75(2t,2H); 2.47(t,2H); 1.88-1.76 (m,4H). 

40 

Example 59 

2-[6-(3 > 4-Dimethoxyphenvn-6-hvdrow^ 

45 A mixture of 1.4 g of 2-[6-(3,4-dimethoxyphenyl)-1,6-dioxohexyl-1,2,3,4-tetrahydro-6,7-dimethoxyisoquinoline] 

and 0.28 g of sodium borohydride in 25 mL of methyl alcohol is stirred at room temperature overnight. The mixture is 
poured into water and extracted with ethyl acetate. The ethyl acetate extract is washed with brine, dried and filtered. 
The filtrate is evaporated to afford 1 .4 g of the desired product as a colorless oil. 

so Example 60 

2 l -[6-(Cvciohexvlthio)-6-(3.4-dimethoxvphenvn-1-oxohexvl1-1,2,3,4-tetrahvdro-6 l 7-dimethoxy isoquinoline 

To a solution of 1 .0 g of 2-[6-(3,4-dimethoxyphenyl)-6-hydroxy]-1 -oxohexyl]-1 ,2,3,4-tetrahydro-6,7-dimethoxyiso- 
55 quinoline in 1 0 mL of 1 ,2-dichloroethane is added 0.72 g of zinc iodide, followed by the addition of 0.30 g of cyclohexyl 
mercaptan. The resulting mixture is stirred at room temperature for 1 hour, poured into water and extracted with meth- 
ylene chloride. The methylene chloride layer is washed with sodium hydroxide, brine, dried and evaporated to afford 
1 .06 g of the desired product as a glassy solid. 
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Calcd for C 31 H43NS0 5 : 






C=68.73, 


H=8.00, 


N=2.59, 


S=5.92 


5 


Found 


C=68.35, 


H=7.95, 


N=2.42, 


S=5.87 



Example 61 



2T6-(Cvclohexylthio)^-(3,4<limethoxvphenvl)h^ 

10 

A mixture of 0.959 g of 2-[6-(cyclohexylthio)-6-(3,4-dimethoxyphenyl)-1 oxohexyl]-1 -^S^-tetrahydro-ej-dimeth- 
oxyisoquinoline and 0.35 mL of borane-methylsuffide complex (10M) in 10 mL of tetrahydrofuran is heated under reflux 
for 2 hour, cooled and quenched with methyl alcohol. The volatiles are removed in vacuo . The residue is taken up in 
10 mL of ethyl alcohol, 8 mL of 1 N sodium hydroxide is added and the resulting mixture is heated under reflux for 2 
75 hours. The solution is cooled, diluted with water and extrated with ethyl acetate. The ethyl acetate extract is washed 
with brine, dried and filtered. The filtrate is evaporated to yield an oil. This oil is purified by flash chromatography using 
2% methyl alcohol in methylene chloride affording 0.71 g of the desired product as a light yellow oil. 





Calcd for C 31 H 45 NS0 4 0.5MEtOH: 


20 




C=69.78, 


H=8.78, 


N=2.54, 


S=5.82 




Found 


C=69.72, 


H=8.81, 


N=2.47, 


S=5.88 



Example 62 

25 

a-(Cvclohexvlthio)-a-(3,4-dimethoxyphenvn-3,4'dihvdro6J-dimethoxv-2(1H)-isoquinolineheptane nitrile 

The procedure of Example 3 is repeated using 2.7 g of a-(5-chloropentyl)-a-(cyclohexylthio)-3,4-dimethoxyben- 
zeneacetonitrile and 2.53 g of 6,7-dimethoxy-1 ,2,3,4-tetrahydroisoquinoline hydrochloride. This affords 2.5 g of the 
30 desired product as a light yellow oil. 
MS(CI): m/z 553(MH + ). 





Calcd for C 3 2H44N2S04: 


35 




C=69.53, 


H=8.02, 


N=5.07, 


S=5.80 


Found 


C=69.39, 


H=8.26, 


N=4.78, 


S=5.50 



Example 63 

40 2-f6-(3,4-DimethoxvphenylHK3XO^-r(phenvlm^ 

The procedure of Example 60 is repeated using 1.4 g of 2-[6-(3,4-dimethoxyphenyl)-6-hydroxy]-1-oxohexyl)- 
1 ^.S^-tetrahydro-ej-dimethoxyisoquinoline and 0.44 g of benzyl mercaptan. This affords 1 .5 g of the desired product 
as a colorless oil. 



45 



SO 



55 



Calcd for C 32 H 39 NS0 5 0.1 M EtOAc: 



Found 



C=69.67, 


H=7.18, 


N=2.51, 


C=69.36, 


H=7.46, 


N=2.36, 



S=5.74 
S^5.98 



Example 64 

246-(3,4-Dimethoxvphenvl)-6-[(phenvlmethvl)thiol-hexvl]-1,2,3,4-tetrahvdro-67<iimethoxvisoq 

The procedure of Example 61 is repeated using 1.4 g of 2-[6-(3,4-dimethoxyphenyl)-1-oxo-6-[(phenylmethyl)thio] 
hexyl]-1 ,2,3,4-tetrahydro-6,7-dimethoxyisoquinoline. This affords 1 .15 g of the desired product as a colorless oil. 
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Calcd for C3 2 H 41 NS04: 






C=71.71, 


H=7.71, 


N=2.61, 


S=5.98 


5 


Found 


C=71 .55, 


H=7.81, 


N=2.50, 


S=5.92 



10 



15 



20 



Example 65 

2-f6-(3,4-Dimethoxyphenyl)-6-[(1 J-dimethethyl)thio1-1-oxohexyi)-1,^ 

The procedure of Example 60 is repeated using 1.4 g of 2^6-(3,4<Jimethoxyphenyl)-6-hydroxy]-1 -oxohexyl]- 
1 ,2,3,4-tetrahydro-6,7-dimethoxyisoquinoline and 0.42 mL of 2-methyl-2-propane thiol. This affords 1 .4 g of the desired 
product as a white foam. 



Calcd for C 29 H 41 NS0 5 0.1M EtOAc: 





C=65.64, 


hb8.18, 


N=2.32, 


S=5.31 


Found 


C=65.61, 


H=8.14, 


N=2.40, 


S=5.98 



1 H HNMR(CDCI 3 ):56.91-6.57(m,5H,Ar); 4.63-4.5(2s,2H); 4.13-4.1 1(m,1H); 3.89-3.85(m,6H,OCH3); 3.78-3.62(2t, 2H); 
2.81-2.27(m,2H); 2.34(t,2H); 1.92-1.66(m,6H); 1 .26(s,9H,CH 3 ). 



Example 66 

2s 2-[6-(3,4-Dimethoxyphenyl)-6-fn ,1 -dimethylethyDthiol hexylH ,2,3,4-tetrahvdro^,7-dimethoxvisoquinoline 

The procedure of Example 61 is repeated using 1.3 g of 2-[6-(3,4-dimethoxyphenyl)-6-[(1,1-dimethylethyl)thio]- 
l-oxohexylJ-I^.S^-tetrahydro-ej-dimethoxyisoquinoline. This affords 1.08 g of the desired product a colorless oil. 



30 


Calcd for C^H^NSC^: 






C=69.42, 


H=8.64, 


N=2.79, 


S=6.39 




Found 


C=69.27, 


H=8.90, 


N=2.66, 


S=6.25 



3S Example 67 

2-[7-(3 l 4-Dimethoxvphenvl)-7-f(4-methvlphenvl)thiolheptvl1-1 1 2 > 3,4-tetrahvdro-6,7,8-trimethoxyisoquinoline 



The procedure of Example 49 is repeated using 5.31 g 4-[6-brorno-1 -[(4-methylphenyl)thio]heptyl]-1 ,2-dimethoxy- 
benzene, 3.29 g of 5,6-dimethoxyisoindoline and 2.65 g of 6,7,8-trimethoxy-1 ,2,3,4-tetrahydroisoquinoline. This affords 
4.52 g of the desired product as a yellow oil. 

Example 68 

5-[(3-Hydroxv-4-methoxyphenynmethyll-p-tolylthioether 

Hydrogen bromide gas is bubbled through a ice cooled suspension of 1 .54 g of 3-hydroxy-4-methoxy-benzylalcohol 
in 50 ml of toluene. The reaction mixture is stirred with cooling until the solution is saturated, approximately 20 minutes. 
The solution is decanted from a reddish gum and the filtrate is concentrated jn vacuo at a temperature below 40°C. 
The residue (1.84 g, 85%yield) is dissolved in 50 ml of toluene and added to a previously made room temperature 
mixture of 0.12 g of tetra-n-butylammonium bisulfate, 10 ml of 1N sodium hydroxide, 40 ml of water and 2.52 g of p- 
cresol to which 1.68 g of sodium bicarbonate has been added. The resultion 2-phase system is stirred over night at 
room temperature. The layers are separated and the organic phase is dried and concentrated in vacuo to give 3.27 g 
of crude product. The residue is dissolved in chloroform and washed with dilute hydrochloric acid, dried and concen- 
trated jn vacuo . The residue is purified by flash chromatography (silica gel: hexane to chloroform to methyl alcohol, 
gradient) to give 1 .84 g white crystals, which is recrystallized from hexane to give 1 .29 g of the desired product. 
mp62-63.5°C. 
MS(Cl):m/z 278(M+NH 4 ) + . 
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Calcd for C 15 H l6 S0 2 : 






C=69.20, 


H=6.19, 


S=12.32 


5 


Found 


C=69.25, 


H=6.27, 


S=12.32 



Example 69 



(1,1-Dimethylethyl)f2-methoxy-5-[r4-methyW 

10 

To a solution of 11 .1 g of 5-[(3-hydroxy-4-methoxyphenyl)methyl]-p-tolyl-thioether in 40 mL of pyridine is added 
7.46 g of t-butyldimethylsilyl chloride and 0.3 g of p-N.N-dimethylpyridine. This solution is heated to reflux for 3 hours 
and cooled to room temperature. The mixture is partitioned between chloroform and 1 N hydrochloric acid. The organic 
layer is washed with brine and dried. The solvent is removed at reduced pressure and the residue distilled at 1 61 -1 65°C/ 
15 0.03 mm affording 15.06 g of the desired product as a clear oil. 
MS(CI): m/z 392(M+NH 4 + ). 



20 



Calcd for C2 1 H 30 SO2Si: 


Found 


C=67.33, 
C=67.32, 


H=8.07, 
H=8.02, 


S=8.56, 
S=8.58, 


Si=7.50 
Si=7.32 



Example 70 

2s f5-f7-Bromo-1-[(4-methvlphenvl)thio1heptvl1-2-methoxv-phenoxvl(1,2-dimethylethvl)dimethvlsilane 

The procedure of Example 40 is repeated using 14.0 g of (1,1-dimethylethyl)[2-methoxy-5-[[4-methylphenyl)thio] 
methyl]phenoxy]dimethylsilane and 17.2 mL of 1,6 dibromohexane. This affords 15.94 g of the desired product as a 
yellow oil contaminated with 30% of the starting material, 1 ,2-dimethoxy-4-[[(4-methylphenyl)thio]methyl]benzene. 

Example 71 

2-f7-f3-ff(1 ,1-Dimethvlsilvlloxv-4-methoxvphenvn-7-f(4-methylphenvl)thio1heptvll-1,2,3,4-tetrahvdro- 
6,7-dimethoxyisoquinoline 

35 

The procedure of Example 49 is repeated using 10.75 g of [5-[7-bromo-1-[(4-methylphenyl)thio]heptyl]-2-methox- 
yphenoxy](1 ,2-dimethylethyl)dimethylsilane and 1 1 .5 g of 6,7-dimethoxy-1 ,2,3,4-tetrahydroisoquinoline hydrochloride. 
This affords 10.6 g of desired product as a tan oil. 
MS(CI): m/a650(MH + ). 



Calcd for C^HggNSC^Si: 


Found 


C=70.21, 
C=69.99, 


H=8.53, 
H=8.43, 


N=2.16, 
N=2.05, 


S=4.93, 
S=5.35, 


Si=4.32 
Si=4.57 



45 

Example 72 

5>f7'(3,4-Dihvdro-6,7-dimethoxv-2(1H)>isoquinolinyl)-1 f(4-methvlphenvnthioIheptvll-2'methoxyphenol 

5Q To a solution of 10.28 g of 247-[3-[[(1,1-dimethylsilyl]oxy-4-methoxyphenyl]-7-[(4-methylphenyl)thio]heptyl]- 

I^.S^-tetrahydro-ej-dimethoxyisoquinoline in 150 mL of tetrahydrofuran is added 49 mL of tetrabutylammonium 
fluoride. The solution is stirred overnight and partitioned between chloroform and aqueous ammonium hydroxide. The 
organic layer is washed with brine, dried and passed through a pad of hydrous magnesium silicate. The solvent is 
removed at reduced pressure and the residue chromatographed on silica gel with a gradient elution going from hexane 

55 to chloroform to methyl alcohol. The desired material is dissolved in diethyl ether and passed through a short hydrous 
magnesium silicate pad to afford after solvent removal 8.75 g of the desired product as a brown oil. 
MS(CI): m/z 536(M+H + ). 
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Calcd for C 32 H 41 NS0 4 1/2H 2 0: 






C=70.56, 


H=7.77, 


N=2.57, 


S=5.88 


5 


Found 


C=70.28, 


H=7.82, 


N=2.72, 


S=5.87 



1 H NMR(CDCI 3 ):5 7.16(d,2H,J=8,2MePhH); 7.01(d,2H,J=8, 2MePhH); (d, 1 H ,OH , MeOArH ); 6.70(m,20H,MeOArH); 
6.58(s,1H,IQArH); 6.51 (s,1 HJQArH); 5.6(br,1H,OH); 3.96(t,1H,1-CH); 3.83(m,9H,3ArOCH 3 ); 3.52(s,2H,IQ 1-CH 2 ); 
2.81, 2.70 (2t,4H,IQ3+4-CH 2 ); 2.44(t,2H,7-CH 2 ); 2.28(s,3H,Ar-CH 3 ); 1.87(m,2H,6-CH 2 ); 1 .55(m,2H). 

10 

Example 73 



2-[7-r3-(2-Chloroethoxv)-4-methoxyphenvl1-7-r(4-methvl phenyl)thio1heptyl1-1 ,2,3,4-tetrahvdro- 
6-7-dimethoxyisoquinoline 

15 

To a stirred solution of 5.57 g of 5-[7-(3,4-dihydro-6,7-dimethoxy-2(1 H)-isoquinolinyl)-1 -[(4-methylphenyl)thio]hep- 
tyl]-2-methoxyphenol and 2.0 mL of 2-chloroethyl tosylate in 50 mL of 2-butanone is added 0.44 g of 60% sodium 
hydride in oil. The solution is heated to reflux for 48 hours and then cooled to room temperature. The solution is par- 
titioned between chloroform and brine and the organic layer dried. The solvent is removed at reduced pressure and 
20 the residue chromatographed on silica gel with a gradient elution going from hexane to chloroform to methyl alcohol. 
The desired fractions are concentrated, dissolved in diethyl ether and passed through a short hydrous magnesium 
silicate pad. The solvent is removed at reduced pressure to afford 1 .6 g of the desired product as a light tan gum. 
MS(CI): m/z 598(M+H + ) and 474(M-(TolSH)+H + ). 



Calcd for C^H^CINSCV 


Found 


C=68.26, 
C=68.41 , 


H=7.41, 
H=7.01, 


N=2.34, 
N=2.12, 


Cl=5.93, 
Cl=5.71, 


S=5.36 
S=5.15 



30 Example 74 



1,2,3,4-Tetrahvdro-2^7-r3-r2-(1H-imid^ 
6,7-dimethoxyisoquinoline 

35 To 0.76 g of imidazole in 5 mL of 4A sieve-dried N.N-dimethylformamide is added 0.18 g of 60 % sodium hydride 

in oil. When the effervescence subsides, 0.26 gof sodium iodide is added, followed by 1 . 1 2 g of 2-[7-[3-(2-chIoroethoxy)- 
4-methoxyphenyl]-7-[(4-methylphenyl)thio]heptyl]-1,2,3,4-tetrahydro-6,7-dimethoxyisoquinoline in 5 mL of N,N- 
dimethylformamide. An additional 2 mL of N.N-dimethylformamide is used as wash. After letting the tan solution stand 
for 48 hours, it is concentrated in vacuo and the residue is distributed between ethyl acetate and water. The organic 

40 layer is extracted with 1N hydrochloric acid, the acid layer basified with aqueous ammonia, and the resulting oil extracted 
into ethyl acetate. After drying (sodium sulfate), the extract is concentrated in vacuo to 0.53 g of tan oil. Flash chro- 
matography of the oil on silica gel (gradient elution: hexane to chloroform to methyl alcohol) gives an oil which is taken 
up in ethyl acetate, passed through a pad of hydrous magnesium silicate, and concentrated to leave 0.194 g of the 
desired product as a yellow gum. 

45 MS(CI): m/z 630(MH + ). 



50 



Calcd for C 37 H 47 N 3 S0 4 H 2 0: 


Found 


C=68.60, 
C=68.83, 


H=7.62, 
H=7.53, 


N=6.49, 
N=6.32, 


S=4.94 
S=4.82 



1 H NMR(CDCI 3 ):5 7.62(s,1H,2-lm-H); 7.12(s,1H,lm-H); 7.80(d,2H,J=8,2MePhH); 7.08(s,1H,2-lm-H); 6.99(d,2H, 
J=8,2MePhH); 6.76(m,2H,(MeO)2ArH); 6.64(m,1H,(MeO) 2ArH); e.sgfs.lHJQ.ArH); 6.51(s,1H,IQ,ArH); 4.3(m,2H, 
ethoxy CH 2 ); 4.17(m,2H,ethoxy CH 2 ); 3.95(t,1H,1-CH); 3.83(m,9H,ArOCH 3 ); 3.53(s,2H,IQ,1-CH 2 ); 2.81,2.71(2t, 4H, 
IQ,3+4-CH 2 ); 2.45(t,2H,1-CH 2 ); 2.26(s,3H,Ar-CH 3 ); 1.88(m,2H,2-CH 2 ); 1.55(m,2H,6-CH 2 ); 1.29(m,6H,3,4,5 (CH 2 ) 3 ). 
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Example 75 

1 l 2,3,4Tetrahydro-2-f7'[342-(1H-imidazol'1-v>)'ethoxv1-4-methoxvphenvn-^ -f(4-methvlphenyl)thio1-heptyl- 
SJ-dimethoxyisoquinoline dihydrochloride 

The procedure of Example 34 is used with 0.77 g of 1,2 J 3 I 4-tetrahydro-2-[7-[3-[2-(1H-imidazol-1-yl)-ethoxy]- 
4-methoxyphenyl]-7-[(4-methylphenyl)thio]-heptyl]-6,7-dimethoxyisoquinotine. This affords 0.32 g of the desired prod- 
uct as a yellow gum. 
MS(FAB): m/z 575(M + ). 



Calcd for C 37 H4 7 N 3 S04 15/8HCI H 2 0: 


Found 


C=62.85, 
C=62.70, 


H=7.22, 
H=7.45, 


N=8.15, 
N=5.57, 


Cl=8.15, 
Cl=8.11, 


S=4.53 
S=4.48 



15 

Example 76 

2-f6-(3,4-Dimethoxvphenvl)-6-hvdroxv-1-oxore 

20 A mixture of 3.0 g of 2-[6-(3,4-dimethoxyphenyl)-1 ,6-dioxohexyM ,2,3,4-tetrahydro-6,7<JimethoxyiscK}uinoline and 

15.0 ml_ of ethyl magnesium bromide (1M) in tetrahydrofuran in 20.0 mL of anhydrous tetrahydrofuran is stirred at 
room temperature overnight. The mixture is poured into a mixture of ice and saturated solution of ammonium chloride 
and extracted with diethyl ether. The diethyl ether extract is washed with brine, dried, filtered. The filtrate is evaporated 
to afford 3.0 g of the desired product as a colorless oil. 

25 

Example 77 

2-[6-(3,4-Dimethoxyphenvl)-6-[(4-methvlphenvl)thioM ■oxooctvlM i 2 l 3 > 4-tetrahvdro-6,7-dimethoxyisoquinoline 

30 The procedure of Example 60 is repeated using of 2.7 g of 2-[6-(3,4-dimethoxyphenyl)-6-hydroxy-1-oxooctyl]- 

1 ^.S^-tetrahydro-ej-dimethoxyisoquinpline and 1 .06 g of p-thiocresol. This affords 1 .92 g of the desired product as 
a white foam. 



35 


Calcd for C^H^NSOg 0.1 5M EtOAc: 




C=70.31, 


H=7.54, 


N=2.37, 


S=5.42 




Found 


C=69.97, 


hb7.58, 


N=2.32, 


S=5.34 



Example 78 

40 

2-f6-(3,4-DimethoxvphenvQ-6-[(4-meth^^ 

The procedure of Example 61 is repeated using 1.7 g of 2-[6-(3,4-dimethoxyphenyl]-6-[(4-methylphenyl)thio]- 
1 -oxooctyl]-1 ^.S^-tetrahydro-ej-dimethoxyisoquinoline. This affords 1 .33 g of the desired product as a colorless oil. 



Calcd for C^H^NSC^ 0.5M EtOH: 


Found 


C=71.63, 
C=71.35, 


H=8.24, 
H=8.29, 


ISb2.39, 
N=2.34, 


S=5.46 
S=5.40 



Example 79 

4 l 5-Dichloro-1,2-benzenedimethanol 

A 1.24 g portion of 4,5-dichlorophthalic acid is dissolved in 40 mL anhydrous tetahydrofuran and the solution is 
cooled to 0°C. To this solution is slowly added 4 mL of borane-methyl sulfide. The reaction flask is first warmed to room 
temperature, then heated to reflux for 12 hours. The product mixture is cooled to 0°C, then slowly quenched with 50 
mL methyl alcohol. Following removal of the solvent, the residue is partitioned between 40 mL water, and 100 mL 1 :1 
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ethyl acetate tetrahydrofuran. The organic layer is washed with 30 ml_ brine, then dried over magnesium sulfate. Pu- 
rification by silica gel chromatography (2:1 ethyl acetate/hexane) affords 1 .01 g of the desired product as a white solid, 
m.p. 128-136°C. 
MS(Hi res): m/z 



Calcd for C 8 H 8 CI 2 0 2 


205.9901 


Found 


205.9872 



Example 80 

1,2-Bis(bromomethyl)-4,5-dichlorobenzene 



A 2.53 g portion of N-bromosuccinimde is added to 40 ml_ methylene chloride and 5 mL diethyl ether ether. The 
solution is cooled to 0°C and 1 .25 mL methyl sulfide is slowly added via a syringe. A yellow solid is formed. Following 
complete addition of the methyl sulfide, the reaction mixture is cooled to -20°C. To this is added 0.736 g of 4,5-dichloro- 
1 ,2-benzenedimethanol. The reaction mixture is warmed to 0°C and stirred for 3 hours, followed by quenching with 30 
mL of ice water. A further 30 mL of methylene chloride is added and the layers are separated. The organic layer is 
washed with 20 mL brine, and dried over magnesium sulfate. Purification by silica gel chromatography (2:1 ethyl ac- 
etate/hexane) provides 0.40 g of the desired product as a white solid, 
mp 55-56°C. 
MS(Hi res): m/z 



Calcd for C 8 H 6 CI 2 Br 2 


329.8214 


Found 


329.8215 



Example 81 

5,6 Dichloro-a-(3,4-dimethoxvphenvn-1,3-dihvdro-g-f4-methvlphenvl)thio1-2-H-isoindole-2-heptanenitrile 

The procedure of Example 27 is used with 0.52 g of a-(5-aminopentyl)-3,4-dimethoxy-a-((4-methylphenyl)thio] 
benzeneacetonitrile and 0.3 g of 1 ,2-bis(bromomethyl)-4,5-dichlorobenzene. This affords 0.475 g of the desired product 
as a yellow oil. 
MS(Hi res El): m/z 



Calcd for C 30 H 32 N 2 O 2 CI 2 


554.1561 


Found 


554.1525 



40 





C=64.86, 


H=5.81, 


N=5.04, 


Cb12.76, 


S=5.77 


Found 


C=64.74, 


H=5.56, 


N=4.78, 


CM 2.27, 


S=5.67 



Example 82 

45 

a-(Cyclohexvlthio)-3,4-dimethoxybenzeneacetonitrile 

The procedure of Example 1 is repeated using 10.2 g of a-chloro-3,4-dimethoxybenzeneacetonitrile and 6.2 mL 
of cyclohexy mercaptan. This affords 7.8 g of the desired product as light yellow crystals. 
50 mp80-82°C. 

MS(CI): m/z 292(MH+). 





Calcd forC 16 H 21 N0 2 S: 


55 




C=65.95, 


H=7.26, 


N=4.81, 


S=11.00 


Found 


C=66.06, 


H=7.29, 


N=4.82, 


S=10.88 
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Example 83 

a-fS'Chloropentvn'a-fcvclohexvlthio^G.AKiimethoxvbenzeneacetonitrile 

s The procedure of Example 2 is repeated using 3.0 g of a-(cyclohexylthio)-3,4-dimethoxy benzeneacetonitrile and 

2.0 ml_ of bromo-5-ch!oropentane. This affords 3.1 g of the desired product as a colorless oil. MS(CI): m/z 395(M). 

Example 84 

10 a-(Cvclohexvlthio)-a-(3,4-dimethoxvphenvlV1,3-dioxo-2H-isoindole-2-heptanenitrile 

The procedure of Example 24 is repeated using 2.1 g of a-(5-chloropentyl)-a-(cyclohexylthio)-3,4-dimethoxyben- 
zeneacetonitrile and 0.954 g of the potassium salt of phthalimide. This affords 2.13 g of the desired product as a 
colorless oil. 

15 . 



Calcd for C^H^SO* 


Found 


C=68.75, 
C=68.49, 


H=6.76, 
H=6.84, 


N=5.53, 
N=5.35, 


S=6.33 
S=5.98 



20 

Example 85 

a-(5-Aminopentvl)-a-(cvclohexvlthio)-3,4-dimethoxv benzeneacetonitrile 

25 The procedure of Example 25 is repeated using 2.0 g of a-(cyclohexylthio)-a-(3,4-dimethoxyphenyl)-1,3-dioxo- 

2H-isoindole-2-heptanenitrile and 3.0 mL of hydrazine hydrate. This affords 1 .32 g of the desired product as a light 
yellow oil. 





Calcd for C 21 H 32 N 2 S0 2 0.7M H 2 0: 


30 




C=64.81, 


H=8.81, 


N=7.20, 


S=8.24 




Found 


C=65.04, 


H=8.49, 


N=6.98, 


S=8.20 



Example 86 

35 

a-(Cvclohexvlthio)-a-(3,4-dimethoxyphenvl)-1 .S-dihvdroS.S-dimethoxv^d HHsoindoleheptane nitrile 



To a solution of 1 .12 g of a-(5-aminopentyl)-a-(cyclohexylthio)-3,4-dimethoxybenzeneacetonitrile in 15 mL of N, 
N-dimethylformamide is added 0.7 g of 1 ,2-bischloromethyl^-dimethoxybenzene, 1.64 g of potassium carbonate 

40 and 0.025 g of potassium iodide. The solution is stirred at 90°C for 24 hours and then cooled. The solution is poured 
into water and extracted with ethyl acetate. The organic layer is washed with brine, dried over sodium sulfate and the 
solvent removed at reduced pressure. The residue is purified three times via flash chromatography using methylene 
chloride/methyl alcohol (98:2). The yellow oil obtained is dissolved in diethyl ether and filtered through a pad of dia- 
tomaceous earth. This affords 0.5 g of the desired product as a dark glassy solid. 

45 MS(FAB): m/z 539. 



50 



Calcd for C 31 H 42 N 2 S0 4 : 


Found 


C=69.11, 
C=68.96, 


H=7.86, 
H=7.96, 


N=5.20, 
N=4.95, 


S=5.95 
S=5.92 



Example 87 

5-ir(4-Methvlphenvnthiolmethyll-1,3-benzodioxole 

To a solution of 28.5 g of p-thiocresol in 250 mL of water is added 8.8 g of sodium hydroxide. The solution is heated 
on a steam bath briefly with vigorous stirring and then cooled to room temperature. To this solution is added 250 of 
toluene, 39.7 g of a 50 % by weight solution of 3,4-methylenedioxybenzyl chloride in methylene chloride and 3.3 g of 
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tetrabutylammonium chloride. This solution is stirred at room temperature for one hour and then 4.4 g of sodium hy- 
droxide is added. The resulting solution is stirred at room temperature overnight and then partitioned. The organic layer 
is washed with 1 N sodium hydroxide, brine, and dried over sodium sulfate. The solvent is removed at reduced pressure 
and the residual brown oil is purified via column chromatography using hexane/chloroform (2:1). This affords 24 g of 
s the desired product as a clear oil. 
MS(CI): m/z 259(MH+). 





Calcd for C 15 H l4 0 2 S: 


10 




C=69.74, 


H=5.46, 


S=12.41 


Found 


C=69.53, 


H=5.36, 


S=12.69 



Example 88 



75 5-[6-Bromo-1 -|(4-methvlphenyl)thio1hexyl-1 ,3-benzodioxole 

The procedure of Example 40 is repeated using 23.44 g of 5-[[(4-methylphenyl)thio]methyl]-1 ,3-benzodioxole and 
24 7 ml_ of 1 ,5-dibromopentane. This affords 23 g of the desired product as a clear oil. 
MS(CI): m/z 408(MH + ). 



Calcd for CggH^BrOgS: 


Found 


C=58.96, 
C=59.09, 


H=5.69, 
H=5.73, 


Br=19.62, 
Br=19.65, 


S=7.87 
S=7.80 



25 

Example 89 

2-f6-(1 ( 3-Benzodioxol-5-yl)-6-f(4-methvlphem 

30 The procedure of Example 49 is repeated using 4.07 g of the 5-[6-bromo-1 -[(4-methylphenyl)thio]hexyl-1 ,3-ben- 

zodioxole and 4.6g of 4.6 g of 6,7-dimethoxy-1,2,3,4-tetrahydroisoquinoline hydrochloride. This affords 4.2 g of the 
desired product as a yellow oil. 
MS(CI): m/z 520(MH + ). 



35 


Calcd for C 31 H 37 N0 4 S: 






C=71.65, 


H=7.18, 


N=2.70, 


S=6.17 




Found 


C=71.52, 


H=7.33, 


N=2.72, 


S=5.90 



Example 90 



1-ff(4-Methvlphenvl)thiolmethvN-4-(trifluoromethoxy)benzene 

The procedure of Example 87 is repeated using 11.8 g of p-thiocresol and 9.6 g of 4-(trifluoromethoxy)benzyl 
chloride. This affords 10.9 g of the desired product as white crystals. 
mp74-76°C. 
MS(CI): m/z 299(MH + ). 





Calcd for C 15 H 13 F 3 OS: 


50 




C=60.39, 


H=4.39, 


F=19.11, 


S= 10.75 




Found 


C=60.33, 


H=4.26, 


F= 19.34, 


S=11.01 



Example 91 



1-[6-Bromo-1-f(methvlphenvl)thiolhexvll-4-(trifluoromethoxv)benzene 

The procedure of Example 40 is repeated using 9.95 g of 1-[[(4-methlphenyl)thio]methyl]-4-(trifluoromethoxy)ben- 
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zene and 23.0 g of 1 ,5-dibromopentane. This affords 1 3.0 g of the desired product as a yellow gum. 
MS(Hi res): m/z 



5 



Calcd for C 2 oH 2 2F 3 BrOS 


446.0527 


Found 


446.0527 



Example 92 

1,2,3 l 4-Tetrahydro-67<limethoxv-246-[(4-methvlphenvnthiol-64trifluoromethoxv)phenvnhexvlisc^ 

The procedure of Example 46 is repeated using 7.16 g of 1 -[6-bromo-1-[(methylphenyl)thio]hexyl]-4-(trifluorometh- 
oxy)benzene and 4.6 g of 6,7-dimethoxy-1 ,2,3,4-tetrahydroisoquinloine hydrochloride. This affords 6.24 g of the desired 
product as a yellow gum. 
MS(CI): m/z560(MH + ). 



Calcd for C 31 H3eF3N03S: 


Found 


C=66.52, 
C=66.38, 


H=6.48, 
H=6.46, 


N=2.50, 
N=2.47, 


F=10.18, 
F= 10.36, 


S=5.73 
S=5.84 



Example 93 

1-Fluoro-4-r[4-methvlphenyl)thio1methvNbenzene 

To a 10°C solution of 1.93 g of 60% sodium hydride in 50 mL of N.N-dimethylformamide is added dropwise a 
solution of 4.16 g of p-thiocresol in 10 mL of N,N-dimethylformamide. The solution is stirred for 20 minutes at 5°C; then 
40 minutes at room temperature. The solution is cooled to 5°C and 5.67 g of 4-fluorophenylbenzyl bromide in 10 mL 
of N.N-dimethylformamide is added dropwise. The solution is allowed to warm to room temperature overnight. The 
mixture is poured onto 250 mL of water and the solid collected by filtration. This affords after drying, 5.0 g of the desired 
product as a white solid. 





Calcd for C 14 H 13 FS: 






C=72.38, 


H=5.64, 


F=8.1B, 


S=Not analyzed 


35 


Found 


C=72.48, 


H=5.66, 


F=8.37, 


S=Not analyzed 



Example 94 



1 -[[6-Bromo-1 -(4-fluorophenvl)hexvllthio1-4-methylbenzene 

40 

The procedure of Example 40 is repeated using 1.39 g of 1-fluoro-4-[[4-methylphenyl)thio]methyl]benzene and 
4.5 mL of 1 ,6-dibromohexane. This affords 0.49 g of the desired product as a yellow semisolid. 
1 H NMR(CDCI 3 ):6 7.25-6.9(m,8H); 4.0(dd,1H); 3.35(t,2H ( CH 2 Br); 2.28(s,3H,ArCH 3 ); 1.8(m,4H); 1.3(m,6H). 

45 Example 95 

2T7-(4-Fluorophenvn-7-r(4-methvlphenvl)thio|heptvll-1,2,3 l 4-tetrahvdro-6 t 7-isoquinoline 

The procedure of Example 3 is repeated using 0.49 g of the 1-[[6-bromo-1-(4-fluorophenyl)hexyl]thio]-4-methyl- 
50 benzene and 0.284 g of 6,7-dimethoxy-1 2 3 4-tetrahydroisoquinoline hydrochloride. This affords 0.457 g of the desired 
product as a colorless oil. 

1 H NMR(CDCI 3 ):5 7.23-6.9(m,8H,Ar); 6.58(s,1H,Ar); 6.51(s,1H,Ar); 4.08(m,1H), 3.83(d,6H,OCH 3 ); 2.88-2.42 (m,6H); 
2.69(s 1 3H,CH 3 ); 1.95-1.25(m,10H). 
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10 



15 



Example 96 

l^.a^Tetrahydro-S-methoxv-y-fphenvlmethoxvlisoquinoline hydrochloride 

To a solution of 0.63 g of 3,4-dihydro-7-hydroxy-6-methoxy-2(1H)-isoquinolinecarboxylic acid, 1 ,1-dimethylethyl 
ester in 1 0 ml_ of N.N-dimethylformamide is added 0.092 g of 60% sodium hydride in oil. The solution is stirred at room 
temperature for one hour and then 0.578 g of benzyl bromide is added. The solution is stirred at room temperature for 
72 hours. The volatiles are removed at reduced pressure and the residue taken up in ethyl acetate. The solution is 
washed with water and the organic layer dried over magnesium sulfate. The solvent is removed at reduced pressure 
and the residue taken up in 20 mL of diethyl ether. This solution is cooled to 0°C and 1 0 mL of 4.5 M hydrochloric acid 
in ethyl alcohol is added. The solvent is removed at reduced pressure and the residue taken up in a minimum amount 
of hot ethyl alcohol. After cooling to room temperature, an equal volume of diethyl ether is added. The white solids are 
collected and washed with diethyl ether. This affords 0.56 g of the desired product as a white solid, mp 217-219°C. 
MS(Hi res): m/z 



Calcd for C 17 H 2 oN0 2 CI 


269.1494 


Found 


270.1494(MH + ) 



20 



25 



30 



35 



Calcd for C 17 H 2 oN0 2 CI: 


Found 


C=65.41, 
C=65.63, 


H=6.64, 
H=6.10, 


N=4.49, 
N=4.48, 


Cl=11.93 
Cl=11.59 



Example 97 

a-(3 l 4-Dimethoxvphenvl)-3 > 4-dihvdro-6-methoxv-a-f(4-methylphenvl)thiol-7-(phenvlmethoxv)-2(1H) 

The procedure of Example 3 is repeated using 0.89 g of a-(5-chloropentyl)-3,4-dimethoxy-a-[(4-methylphenyl)thio] 
benzeneacetonitrile and 0.56 g of 1,2,3,4-tetrahydro-6-methoxy-7-(phenylmethoxy) isoquinoline hydrochloride. This 
affords 0.5 g of the desired product as a colorless gum. 
MS(Hi res): m/z 



Calcd for C^H^N^SC^ 


636.3021 


Found 


636.3087 



45 





Calcd for C^H^NgSC^ ^O: 


40 




C=71.53, 


H=7.08, 


N=4.2B, 


S=487 




Found 


C=71.16, 


H=7.05, 


N=4.04, 


S=477 



Example 98 

3,4-Dihvdro-7^f(1,1-dimethvle^ acid-1,1-dimethylethvl 
ester 



so 
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To a dry flask is added 6.7 g of 6-hydroxy-7-methoxy-1 ,2,3,4-tetrahydroisoqu incline, 4.98 g di-t-butyl dicarbonate 
and 40 mL methylene chloride. The solution is cooled to 0°C and 477 mL diisopropylethylamine is slowly added to 
the reaction mixture, followed by 0.010 g of p-dimethylaminopyridine. The mixture is warmed to room temperature and 
stirred for 15 hours. Following evaporation of the solvent, the crude product mixture is placed directly on a silica gel 
column (eluting with 5:1 hexane/ethyl acetate) yielding 8.1 g of the desired product as a white solid, 
mp 46-49°C. 
MS(Hi res): m/z 



Calcd for C 2 i H^NC^i 


393.2335 


Found 


393.2307 
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Calcd for C 21 H 35 N0 4 Si: 






C=64.08, 


H=8.96, 


N=3.56 


5 


Found 


C=63.81, 


H=8.97, 


N=3.48 



Example 99 



3,4-Dihvdro-7-hydroxv-6-methoxy-2(1 H)-isoquinolinecarboxylic acid 1 ,1 -dimethylethyl ester 

w 

A 6.0 g portion of 3,4-dihydro-7-[[(1 ,1 -dimethylethyl)dimethylsilyl]oxy]-6-methoxy-2(1 H)-isoquinolinecarboxylic ac- 
id-1 ,1 -dimethylethyl ester is dissolved in 30 ml_ tetrahydrofuran and cooled to 0°C. To this is added 22.8 mL of a 1.0 
M solution of tetrabutylammonium fluoride, while stirring. The reaction mixture is brought to room temperature, and 
stirred for three hours. The reaction is quenched with 10 mL saturated sodium bicarbonate solution and 10 mL water, 

15 followed by the addition of 20 mL diethyl ether. After separating the layers, the aqueous phase is extracted with 2 x 20 
mL diethyl ether. The combined organic layers are washed with 20 mL brine, and dried over magnesium sulfate. Fol- 
lowing removal of the solvent, the product is purified by silica gel chromatography (eluting with 2:1 hexane/ethyl acetate) 
to produce 4.15 g of the desired product as a white solid, 
mp 80-83°C. 

20 MS(Hi res): m/z 



Calcd for C 15 H 21 N0 4 


279.1470 


Found 


279.1469 



Calcd for C 15 H 21 N0 4 : 


Found 


C=64.50, 
C=64.47, 


H=7.58, 
H=7.61, 


N=5.01 
N=5.19 



30 

Example 100 

3,4-Dihydro-6-methoxv-7-[f(trifluoromethvl)sulfonvnoxvl-2(1H)-isoquinolinecarboxylic acid 1,1 -dimethyl ethyl ester 

35 To a dry flask, under argon, is added 2.54 g of 3,4-dihydro-7-hydroxy-6-methoxy-2(1 H)-isoquinolinecarboxylic acid 

1 ,1 -dimethylethyl ester and 20 mL dry pyridine. The mixture is cooled to 0°C and 1 .68 mL triflic anhydride is slowly 
added. After warming up to room temperature and stirring for 15 hours, the reaction mixture is quenched with 70 mL 
water. A 100 mL portion of diethyl ether is added, and the layers are separated. The diethyl ether layer is washed with 
2 x 30 mL 10% HCI, 2 x 20 mL water, and 30 mL brine. Following removal of the solvent, the residue is purified by 

40 silica gel chromatography (eluting with 3:1 hexane/ethyl acetate) to produce 3.21 g of the desired product as a white 
solid. 

mp100-102°C. 



46 



Calcd for C 16 H 20 NO 6 F 3 S 


411.0963 


Found 


411.1016 





Calcd for C 16 H 20 NO 6 F 3 S: 


so 




C=46.71, 


H=4.90, 


N=3.40 




Found 


C=46.88, 


H=5.12, 


N=3.33 



Example 101 



1,2,3,4-Tetrahvdro-6-methoxv-7-isoquinolinvl trifluoromethanesulfonic acid ester 

To a flask is added 8 mL of 4.5 M hydrochloric acid/ethyl alcohol which is cooled to 0°C. Then a 0.400 g portion 
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of 3,4<lihydro-6-methoxy-7-[[(trifluoromet^^^ acid 1,1 -dimethyl ethyl ester 

dissolved in 1 mL diethyl ether is added. The reaction mixture is warmed to room temperature and stirred for an addi- 
tional 30 minutes. Following evaporation of the solvent, 40 mL chloroform and 25 mL aqueous sodium bicarbonate are 
added to the residue. The layers are separated and the organic phase is dried over magnesium sulfate. The chloroform 
5 is evaporated, yielding 0.303 g of the desired compound as a yellow gum. 

1H NMR(CDCI 3 ):5 6.90(s,1H); 6.74(s,1H); 3.94(s,2H); 3.89(s,3H); 3.13(t,J=6,2H); 2.81(t,J=6,2H); 2.40(brs, 1H). 

Example 102 

10 2-[6-(^ano-6(3,4-dimethoxvphenyl)-6-f(4-me^ 
trifluoromethanesulfonic acid 



To 0.3 g of 1 ,2,3,4-tetrahydro-6-methoxy-7-isoquinolinyl trifluoromethanesulfonic acid ester is added 0.540 g of a- 
(5-iodopentyl)-3,4-dimethoxy-a-[(4-methylphenyl)thio]benzeneacetonitrile, 10 mL acetonitrile and finally, 0.51 mL di- 

15 isopropylethylamine. The mixture is brought to reflux for 1 5 hours. After allowing the reaction to cool to room temper- 
ature, the solvent is concentrated in vacuo . The resulting residue is partitioned between 50 mL diethyl ether and 30 
mL 1 N sodium hydroxide. After separating layers, the aqueous layer is further extracted with 30 mL dielthyl ether. The 
combined organic layers are washed with 20 mL water and brine successively, and dried over magnesium sulfate. 
Following removal of the solvent, the product is purified by silica gel chromatography (eluting with 95:5 methylene 

20 chloride/methyl alcohol) to produce 0.402 g of the desired product as a white foam. 
MS(Hi res): m/z 



Calcd for C 3 3H3 7 N20 6 F 3 S 2 


678.2045 


Found 


678.2270 





Calcd for C33H3 7 N 2 0 6 F3S 2 : 






C=58.39, 


H=5.49, 


N=4.13, 


S=9.45 


30 


Found 


C=58.32, 


H=5.39, 


N=4.05, 


S=9.52 



Example 103 



1.2- Bis(chloromethvl)-4-methoxv-5-(phenvlmethoxv)benzene 

35 

To a mixture of 12.0 g of 1-methoxy-2-(phenylmethoxy)benzene, 18.0 mL of 37% formaldehyde and 2.0 g of zinc 
iodide in 200 mL of diethyl ether is bubbled hydrogen chloride gas at a rate such that a gentle reflux is maintained. 
The addition of hydrogen chloride gas is stopped after 1.5 hours and the solution stirred for an additional 1.5 hours. 
The solution is poured into ice water and extracted with diethyl ether. The organic layer is washed with brine and dried 
40 over sodium sulfate. The volatiles are removed to afford 1 5.0 g of an oil. This oil is taken up in diethyl ether and passed 
through a short pad of hydrous magnesium silicate with 400 mL of diethyl ether. The volatiles are removed and the 
residual oil purified using 4% ethyl acetate in hexane. This affords 1 .36 g of the desired product as a white fluffy solid. 
mp114-116°C. 

1H NMR(CDCL 3 ):8 7.46-7.31 (m,5H,Ar); 6.91(s,1H,Ar); 5.15(s,2H,OCH 2 Ph); 4.69(s,1H,CH 2 CI); 465(s,1H,CH 2 CI); 
45 3.88(s,3H,OCH 3 ). 

Example 104 

2.3- Dihvdro-5-methoxv-6-(phenvlmethoxv)-2-(phenvlmethyl)-1H-isoindole 

so 

The procedure of Example 26 is repeated using 1 .0 g of bis(chloromethyl)-4-methoxy-5-(phenylmethoxy)benzene 
and 0.6 mL of benzyl amine. This affords 0.74 g of the desired product as a beige solid. 
mp94-96°C. 

MS(FAB): m/z 346(M+H). 
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Calcd for C 23 H 23 N0 2 0.05M CH 2 CI 2 : 


Found 


C=79.16, 
C=78.96, 


H=6.66, 
H=6.76, 


N=4.01 
N=3.87 



Example 105 

2,3-Dihyro-6-methoxy-1H-isoindol-5-ol 

To 35 mL of ethyl alcohol is added 0.5 g of 2,3-dihydro-5-methoxy-6-(phenylmethoxy)-2-(phenylmethyl)-1 H-isoin- 
dole. The solution is warmed until everything is dissolved. The solution is cooled to room temperature and 0.13 g of 
35% palladium hydroxide on carbon is added. The resulting mixture is shaken on a Parr apparatus at 50 pounds per 
square inch for 21 hours. The solution is filtered through a pad of diatomaceous earth and the pad washed with ethyl 
alcohol. The volatiles are removed to afford 0.209 g of the desired product as a tan solid. 

Example 106 

a-fS-BromopentvD-S.^dimethoxv-a-fC^methvlphenvDthiolbenzeneacetonitrile 

To a solution of 7.0 g of 3,4-dimethoxyacetonitrile in 160 mL of anhydrous tetrahydrofuran is added 1 .12 g of 50% 
sodium hydride in oil. After the solution is stirred at room temperature for 1 .5 hours, 12.3 mL of 1 ,5-dibromopentane 
is added in one portion. The solution is stirred at room temperature for 3.5 hours and then poured into water. The 
mixture is extracted with diethyl ether (2x250 mL) and the organic layer is washed with brine and dried over magnesium 
sulfate. The volatiles are removed at reduced pressure and the residue purified via column chromatography using a 
gradient elution from hexane to 1 0% ethyl acetate in hexane. This affords 8.8 g of the desired product as a colorless oil. 
MS(CI): m/z 448.45(MH + ). 





Calcd for C 22 H 26 BrN0 2 S: 


30 




C=58.92, 


H=5.84, 


N=3.12, 


Br=17.82, 


S=7.15 




Found 


C=58.80, 


H=5.75, 


N=2.96, 


Br=17.59, 


S=7.45 



1H NMR(CDCI 3 ):8 7.25{d,2H > J^8 > MePhH); 7.07(d,2H,J=8, MePhH); 6.96(q,1 H J (MeO)2Ar-4-H); 6.88(d,1H,(MeO)2Ar- 

2- H); 6.78(d,2H,J=B,(MeO)2Ar-6-H); 3.88,3.84(2s,2H, 2ArOCH 3 ); 3.35(t,2H,6-CH 2 Br); 2.32(s,3H,Ar-CH 3 ); 2.2(m,2H, 

3- CH 2 );1.84(m l 2H l 6-CH 2 ); 1.48,1. 31 (2m,4H, 5-CH 2 ). 

Example 107 a-(3,4-Dimethoxvphenvn-1,3-dihvdro-5-hvdroxv-6-methoxv-a-[(4-methvlphenyl)thio1-2H-isoindole- 
2-heptanenitrile 

The procedure of Example 49 is used with 0.209 g of 2,3-dihydro-6-methoxy-1 H-isoindol-5-ol (Example 105) and 
0.57 g of a-(5-bromopentyl)-3,4<Jimethoxy-a-[(4-methylphenyl)thio]benzeneacetonitrile. This affords 0.5 g of the de- 
sired product as a gray foam. 
MS(Hi res): m/z 



Calcd for C 31 H 36 N 2 S0 4 


533.2474 


Found 


533.2460 



Example 108 

so 

5-(2-Chloroethoxy)-a-(3,4<limethoxvphenv^^ 
2-heptanenitrile 

The procedure of Example of 32 is used with 0.45 g of a-(3,4-dimethoxyphenyl)-1 ,3-dihydro-5-hydroxy-6-methoxy- 
55 a-[(4-methylphenyl)thio]-2H-isoindole-2-heptanenitrile and 0.65 g of 2-chloroethyl p-toluenesulfonate. This affords 
0.367 g of the desired product as a light brown oil. 
MS(Hi res): m/z 
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Calcd for C33H39N2SCIO4 


595.2397 


Found 


595.2391 (M+H) 



Example 109 



70 



75 



g-(3,4-Dimethowphenyl)-1,3-^ 
isoindole-2-heptanenitrile 

To a solution of 0.11 g of imidazole in 6 mL of N,N-dimethylformamide, under argon, is added 0.036 g of 60% of 
sodium hydride in oil . After stirring for 40 minutes, a solution of 0.3 g of 5-(2-chloroethoxy)-a-(3,4-dimethoxyphenyl)- 
1 ,3-dihydro-6-methoxy-a-[(4-methylphenyl)thio]-2HHSOindole-2-heptanenitrile in 8 mL of toluene is added followed by 
0.3 g of sodium iodide. The resulting solution is heated at 75°C for 21 hours. The solution is cooled and and poured 
into water. The solution is extracted with ethyl acetate and the organic layer washed with brine and dried over sodium 
sulfate. The solvent is removed at reduce pressure and the residual oil purified via column chromatography using a 
gradient elution from 4% methyl alcohol in methylene chloride to 9% methyl alcohol in methylene chloride. This affords 
0. 1 96 g of the desired product as a beige oil. 



20 



Example 110 

a-(3,4-DimethoxvphenvlH,3-dihvdro-5-f2-(1 W 
isoindole-2-heptanenilrile dihvdrochlroride 



25 



30 



To a solution of 0.196 g of a-(3,4-dimethoxyphenyl)-1,3-dihydro-5-[2-(1 H : imidazol-1-yl)ethoxy]-6-methoxy-a- 
[(4-methylphenyl)thio]-2H-isoindole-2-heptanenitrile in 0.5 mL of methylene chloride is added 5 mL of diethyl ether and 
then 0.17 mL of 4.5N hydrochloric acid in ethyl alcohol. An additional 15 mL of diethyl ether is added and the solution 
stirred vigorously for 1 hour. The white solid is collected by filtration, washed with diethyl ether and dried. This affords 
0.166 g of the desired product as a white solid. 



Calcd for C^H^SC^ 2HC1 1 .5M: 



Found 



C=59.58, 


H=6.34, 


N=7.71, 


Cl=9.76, 


C=59.49, 


H=6.48, 


N=7.52, 


Cl=9.62, 



S=4.41 
S=4.28 



Example 111 



[(7-Bromo-1-phenvlheptyl)thiolbenzene 

A solution of 20.02 g of benzylphenylthioether in 300 ml of diethyl ether is cooled, under nitrogen, in a dry ice bath 
(the starting thioether precipitates out of solution). Sixty-two ml of 1 .7M t-butyllithium , in pentane, is added and after 
30 minutes most of the precipitate is re-dissolved. The reaction mixture is warmed to 0°C for 10 minutes, but it appears 
that more precipitate is being formed, therefore the reaction is recooled to -78°C for 30 minutes. The resulting yellow 
solution is transferred, under nitrogen via canula to a cooled, -78°C, second flask charged with 38.5 ml of 1,6-dibro- 
mohexane in 400 ml of diethyl ether (200 ml of tetrahydrofuran needed to maintain a homogenous solution). After the 
addition, the reaction mixture is allowed to warm to room temperature over 4 hours. Ten ml of ethyl acetate and 10 ml 
of 2-propanol is added and the reaction is concentrated jn vacuo . The white oily residue is dissolved in chloroform, 
washed with dilute hydrobromic acid and saturated sodium chloride, dried and concentrated in vacuo to give 74.6 g of 
crude product. The crude product was purified 3X by chromatography (hexane to chloroform to methyl alcohol) to give 
29.26 g of pure product. 
MS(CI): m/z 362(M+) and 365(M++H). 





Calcd for C 19 H 23 BrS: 






C=63.31; 


H=6.37; 


Br=21 .27; 


S=9.09 


55 


Found 


C=63.05; 


H=6.49; 


Br=21 .05; 


S=9.14 
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Example 112 

1 t 2,3,4-Tetrahvdro-6J^imethoxv-2-[7-phenvl-7-(phenvlthio)heptvl1isoquinolin8 



5 The free base from 4.60 g of ej-dimethoxy-I^.S^-tetrahydroisoquinoline hydrochloride, 3.63 g of [(7-bromo- 

1 -phenylheptyl)thio]benzene, 50 ml of acetonitrile and 2.61 ml of ethyl diisopropylamine is heated at reflux temperature 
for 29 hours. The solvent is evaporated over night and the residue is partitioned between chloroform and aqueous 
ammonium hydroxide. The organic layer is dried and concentrated in vacuo to give 5.81 g of crude product. The residue 
is purified by chromatography (silica gel: chloroform/methyl alcohol) to give 1 .73 g of the desired product. 

10 . 



Calcd for C 30 H 37 NO 2 S: 


Found 


C=75.75: 
C=75.40; 


H=7.84; 
H=7.56; 


N=2.94; 
N=2.74; 


S=6.74 
S=6.96 



15 

MS(CI): m/z 476(M-H + ). 
Example 113 

20 a-CS-BromopentyD-a-Ccvclohexylthio^S^-dimethoxybenzeneacetonitrile 

To a solution of 7.57 g of product from Example 82 in 180 ml of anhydrous tetrahydrofuran, under argon, is added 
1 .3 g of 50% sodium hydride in oil. The mixture is stirred at room temperature for 1 hour; followed by the addition of 
10.6 ml of 1 ,5<iibromopentane and the stirring is continued for 4 hours at room temperature. The reaction mixture is 
25 poured into 450 ml of water and extracted with diethyl ether. The organic layer is washed with saturated sodium chloride, 
dried, filtered and concentrated in vacuo to give 23 g of a crude oil. The oil is purified by chromatography (silica gel: 
hexane to 10% ethyl acetate/hexane) to give 8.9 g of the desired product. 

1 H-NMR(CDCI 3 ):5 7.19-7.15(m,1H,Ar); 7.08(d,1H,Ar); 6.89-6.83(d,1H,Ar); 3.91(S,6H,4-OCH 3 ); 3.33(t.2H,-CH 2 Br); 
2.65(M,1H); 2.18-1.95(m, 3H); 1.83-1.78(m,3H); 1.56-1.35(m,7H); 1.34-1.12(m,5H). 

30 

Example 114 

a-(CyclohexY[thio)-a-(3,4-dimethoxyphenvO^^^ 

35 A mixture, under argon, of 2.17 g of product from Example 113, 1.8 g of product from Example 28, 13.0 ml of N, 

N-diidopropyl ethylamine and 80 ml of acetonitrile is heated under reflux temperature for 8 hours. The reaction is cooled 
and concentrated in vacuo and dried under high vacuum for 1 hour. The crude residue is dissolved in 70 ml of tetrahy- 
drofuran and 10.0 ml of 1 M tetrabutyl ammonium fluoride in tetrahydrofuran is added and the mixture is stirred at room 
temperature, under argon, for 2.5 hours. The mixture is poured into water and extracted with ethyl acetate. The organic 

40 layer is washed with saturated sodium chloride, dried, filtered, and concentrated in vacuo to give 4.0 g of a brown oil. 
The oil is purified by chromatography (silica gel: 1%, 1 .5% and 2% methyl alcohol/methylene chloride)to to give 2.1 g 
of the desired product. 





Calcd for C 31 H 42 N2S0 4 : 


45 




C=69.11; 


H=7.86; 


N=5.20 




Found 


C=68.93; 


H=7.82; 


N=5.08 



Example 115 

so 

7-(2-Chloroethoxv)-a-(cyclohexvlthio)-a-(3,4-dimethoxyphenvl)-3,4-dihvdro-6-methoxv-2(1H)- 
isoquinolineheptanonitrile 

A mixture, under argon, of 2.0 g of product from Example 1 1 4, 1 5 ml of 1 N sodium hydroxide, 5.4 ml of 2-chloroethyl- 
55 p-toluene sulfonate and 70 ml of 2-butanone is heated at reflux temperature for 18 hours. The mixture is cooled, 
concentrated in vacuo and the residue partitioned between ethyl acetate and water. The organic layer is washed with 
saturated sodium chloride, dried, and concentrated in vacuo to give an oil. The oil is purified by chromatography (silica 
gel: methylene chloride, 0.5%, 1 .0% and 1 .5% methyl alcohol/methylene chloride) to give 1 .7 g of the desired product. 
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Calcd for C^H^NgSCICXt 0.1 M CH 2 CI 2 : 






C=65.20; 


H=7.47; 


N=4.59; 


S=5.25; 


Cl=6.98 


5 


Found 


C=65.32; 


H=7.66; 


N=4.53; 


S=5.34; 


CI 7.14 



10 



Example 116 

g-(Cyclohexylthio)-a-(3,4-dim^ 
isoquinolineheptanonitrile dihvdroch bride 



75 



20 



25 



To a solution, under argon, of 0.59 g of imidazole in 16 ml of N.N-dimethylformamide is added 0.185 g of 50% 
sodium hydride in oil. The mixture is stirred at room temperature for 1 hour; followed by the addition of 1 .6 g of product 
from Example 115 in 20 ml of toluene containing 0.10 g of potassium iodide. The resulting reaction mixture is heated 
at 75°C overnight. The solution is cooled, poured into water and extracted with ethyl acetate. The organic layer is 
washed with saturated sodium chloride, dried, and concentrated in vacuo to give an oil. The oil is purified by chroma- 
tography (silica gel: 2, 4, 6, 8 and 10% methyl alcohol/methylene chloride) to give 1.27 g of a beige foam. The foam 
is dissolved in 3.0 ml of ethyl alcohol and 1.2 ml of 4.5M hydrogen chloride in ethyl alcohol is added. The mixture is 
stirred and diethyl ether is added. The reaction mixture is kept in the refrigerator overnight. The supernatant is decanted, 
the oil triturated with diethyl ether and left in the refrigerator for 48 hours. The solid is collected, washed with diethyl 
ether and dried for 3 hours at 40°C under high vacuum to give 1 .29 g of the desired product as a white solid. 



Calcd for C^H^SC^ 1 .75M HC1 1 M H 2 0 



Found 



C=60.50; 


H=7.30; 


N=7.84; 


S=4.49; 


C=60.10; 


hb7.14; 


N=7.75; 


S=4.33; 



Ck8.6B 
Cb8.48 



Example 117 



30 (3 > 4-Dimethoxvphenvl)(2-pyridvlthio)acetonitrile 

To a 5°C solution of 3,4-dimethoxyphenyl acetonitrile in 40 ml of tetrahydrofuran is added, dropwise over a period 
of 20 minutes, 30.0 ml of sodium bis(trimethylsilyl)amide. The resultion mixture is stirred at 0-5°C for 50 minutes. A 
solution of 3.33 g of 2,2'-dipyridyl disulfide in 10 ml of tetrahydrofuran is added, dropwise at 0-5°C. The reaction is 

35 stirred at 5°C for 40 minutes and then at room temperature for 1.5 hours. The reaction is poured into ice water and 
extracted with ethyl acetate. The organic layer is washed with saturated sodium chloride, dried and concentrated ]n 
vacuo to give an oil which solidified on standing. The solid is dissolved in 16 ml of hot ethyl acetate to which 12 ml of 
hexane is added and the mixture is left at room temperature for 0.5 hour followed by cooling overnight in the refrigerator. 
The crystals are collected and dried to give 2.75 g of the desired product. 

40 mp108-110°C. 



45 



Calcd for C 15 H 14 N 2 S0 2 : 


Found 


C=62.92; 
Cr:62.76; 


H=4.93; 
H=4.95; 


Nr:9.78; 
S=9.74; 


S=11.20 
S=11.17 



Example 118 

7'Bromo-2-(3,4-dimethoxvphenvn-2-(2-pyridvlthio)heptanonitrile 

The title compound is prepared by the procedure of Example 113 using 1 .3 g of product from Example 117, 0.218 
g of 50% sodium hydride, 2.15 g of 1 ,5-dibromopentane and 16 ml of dimethyl sulfoxide to give after chromatography 
1 .61 g of the desired product as a yellow oil. 



Calcd for C 20 H 23 N 2 SBrO 2 : 





C=55.18; 


H=5.32; 


N=6.43; 


S=7.36; 


Br=18.35 


Found 


C=55.39; 


H=5.33; 


N=6.32; 


S=7.16; 


Br=18.17 
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Example 119 

a-(3 t 4-Dimethoxvphenvl)-3,4-dihvdro-6,7^^ 

A mixture, under argon, of 1 .5 g of product from Example 118, 0790 g of 6,7-dimethoxy-1 ,2,3,4-tetrahydroisoqui- 
noline hydrochloride, 7 ml of N,N-diisopropyl ethytamine and 60 ml of acetonitrile is heated at reflux temperature over- 
night. The reaction is cooled and concentrated in vacuo to give an oil. The oil is purified by chromatography (silica gel: 
1 and 2% methyl alcohol/methylene chloride) to give 1.1 g of the desired product as a glassy yellow solid. 



10 


Calcd for C 31 H3 7 N3S0 4 : 






C=67.98; 


H=6.81; 


N=7.67; 


S=5.85 




Found 


C=67.68; 


H=6.77; 


N=7.46; 


S=5.76 



15 Example 120 

a-(Cvclohexvlthio)-a-(3,4-dimethoxyphenvl)-1 ,3-dihvdro 5,6<iimethoxv-2(1 HHsoindoleheptanenitrile hydrochloride 



To 2.04 g of product from Example 86 in ethyl alcohol is added 1 .2 ml of 4.5M ethanolic hydrochloride followed by 
diethyl ether until the solution becomes turbid. The mixture is cooled in the refrigerator over the week-end. The solid 
Is collected and the filtrate is concentrated in vacuo , dissolved in ethyl alcohol, decolorized, filtered and concentrated 
to a low volume. Diethyl ether is added until turbid, argon gas is bubbled through the solution at room temperature. 
The flask is protected from light with aluminum foil and left at room temperature for 2 hours followed by cooling in the 
refrigerator overnight. The solid is collected to give 1.51 g of the desired product. 



Calcd for C^H^^SC^ HCI: 


Found 


C=64.73; 
C=64.39; 


H=7.53; 
H=7.75; 


N=4.87; 
N=4.74; 


S=5.57; 
S=5.43; 


Cl=6.16 
Cl=6.00 



Example 121 

<x-f5-[f(1 ,1 -Dimethvlethvndimethvlsilvlloxvlpentvl1-3,4-dimethoxvbenzeneacetic acid methyl ester 

To a solution, -78°C under argon, of 2.38 g of 3,4-dimethoxyphenyl acetic acid methyl ester in 30 ml of tetrahy- 
drofuran is added 12.45 ml of 1.0M sodium hexamethylsidilazide. The solution is stirred at -78°C for 5 minutes and 
then warmed to 0°C for 1 hour. To this solution is added 3.5 g of (5-bromopentyl)(1,1-dimethylethyl)dimethyl silane. 
The reaction mixture is allowed to warm to room temperature and stirred for 1 2 hours. The mixture is diluted with diethyl 
ether and water, the layers are separated and the organic layer is washed with saturated sodium chloride, dried and 
concentrated jn vacuo . The residue is purified by chromatography (silica gel: hexane/ethyl acetate,5/1) to give 2.6 g 
of the desired product as a clear oil. 



MS (Hi res): 



calcd 410.2488 
found 410.2492 



Example 122 

<x-[5-f [(1 , 1 -Dimethylethvl)dimethylsilyl1oxy1pentvl1-3 > 4-dimethoxva-[(4-methylphenyl)thio1benzeneacetic acid methyl 
ester 

The title compound is prepared by the procedure of Example 121 using 1.5 g of product from Example 121 in 35 
ml of tetrahydrofuran, 4.0 ml of 1.0M sodium hexamethyldisilazide, and 1.0 g of p-tolyldisulfide to give 0.9 g of the 
desired product. 



55 
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10 



15 



20 



Example 123 

a-(5-Hvdroxvpentvl)-3 t 4-dimethoxv-a-f(methvlphenvl)-thiolbenzeneacetic acid methyl ester 

To a 0°C solution of 0.9 g of product from Example 122 in 15 ml of tetrahydrofuran is added 1.86 ml of 1.0M 
tetrabutylammonium fluoride. The reaction is allowed to warm to room temperature for 1 hour followed by the addition 
of 5 ml of 0.1 N sodium hydroxide. The reaction mixture is extracted with diethyl ether. The organic layer is dried and 
concentrated in vacuo . The residue is purified by chromatography (silica gel: ethyl acetate/hexane, 3/12) to give 0.67 
g of the desired product. 

Example 124 

a-(3,4-DimethoxvphenylH ,3-dihydro-5,6-dimethoxv-a-1 (4-methvlphenyl)thiol-2H-isoindole-2-heptanoic acid methyl 
ester 

To a solution of 0.2 g of product from Example 1 23 in 5 ml of methylene chloride is added 0.092 g of p-toulenesulfonyl 
chloride. The solution is cooled to 0°C and 0.15 ml of pyridine is added. The mixture is allowed to warm to room 
temperature and stirred for 5 hours. The solvent is removed with a stream of argon; and to the solvent is added 5 ml 
of acetonitrile, 0.5 ml of diisopropylethylamine and 0.087 g of 2,3-dihydro-5,6-dimethoxy-1H-isoindole. The solution is 
heated at reflux temperature under argon for 2 hours and then cooled to room temperature. The reaction mixture is 
concentrated jn vacuo and the residue partitioned between ethyl acetate and water. The organic layer is washed with 
saturated sodium chloride, dried and concentrated jn vacuo . The residue is purified by chromatography (silica gel: 
methylene chloride/methyl alcohol, 95/5) to give 0.12 g of the desired product. 



25 



MS (Hi res): 



Calcd 579.2654 
Found 580.2736 (M+H). 



30 



Claims 



1 . A compound of the formula: 



35 



40 




A— B 



45 



wherein 



50 



55 



R 2 is , OH, 0-alkyl(C r C 4 ), F, Br, CI, I, N0 2 , OCF 3 , a!kyl(C r C 6 ), or N(R 12 ) 2 ; 

R 3 is H, OH, 0-alkyl(C r C 3 ), straight or branched OSi-(C 1 -C 4 alkyl) 3l F, Br, CI, I, N0 2> alkyl(C r C 6 ), OCH 2 CH 2 CI, 

0-alkyl(C 2 -C 5 )-heterocycle, 0-alkyl(C 2 -C 5 )N(Ri 2 ) 2 , OS0 2 CF 3 , OCF 3> or N(R 12 ) 2 ; 

or R 2 and R 3 taken together are methylenedioxy or ethylenedioxy; 

R 4 is H, OH, 0-alkyl(C r C 4 ), F, Br, Br, CI, I, or alkyl (C r C 3 ); 

R 5 is H, CN, CH 2 OH, C0 2 (C r C 3 )alkyl, CH 2 NH 2> CH 2 N(R 12 ) 2 or alkyl(C r C 3 ); 

R 1 is straight or branched (C^C^Jalkyl, cycloalkyl(C 3 -C 7 ), bicycloalkyl(C 6 -C 10 ), tricycloalkyl(C 6 -C 10 ), a here- 
rocycle or a moiety of the formula: 
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wherein 

m is an integer 0-3, 

X is H, straight or branched (C r C 4 )alkyl, I, CI, Br, F, N0 2 , or N(R 12 ) 2 ; 
A is straight or branched (C 2 -C 12 )alkyl, or a moiety selected from these of the formulae: 




B is a moiety of the formula: 



R 9 




n and are integers with n = 0-2, p = 0-2; 

R 6 is H, alkyl(C r C 4 ), or a moiety of the formula: 




s is an integer with s = 1 -3, 

R 7 and R 8 are independently H, alkyl(C 1 -C 4 ), or 0-alkyl(C r C 4 ); 
R9 is H, 0-alkyl(C r C 4 ), F, Br, CI, I, or alkyl(C 1 -C 3 ); 

R 10 is H, 0-alkyl(C r C 3 ), OH, F, Br, CI, I, alkyl(C r C 3 ), OCH 2 CH 2 CI, 0-alkyl(C 2 -C 6 )-heterocycle, S-alkyl 
(C r C 4 ), OSC 2 CF 3 , OCF 3 , OCH 2 -phenyl, NO s or N(R 12 ) 2 ; 

R 11 is H, 0-alkyl(C r C 4 ),S : alkyl(C r C 4 ), OH, F, Br, CI, I, OCF 3 , OCH 2 -phenyl, alkyl(C r C 3 ) or 0-alkyl(C 2 - 

C 5 )-heterocycle; 

R 12 isalkyl(C r C 4 ); 

and the term heterocycle as used herein means a 5-6 membered ring containing 1 -4 heteroatoms selected from 
nitrogen, oxygen and sulfur; and the pharmaceutically acceptable salts thereof. 

A compound according to Claim 1 , 
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wherein 



EP0 634 401 B1 



R 2 is H or 0-CH 3 ; 

R3 is H, 0-CH 3> OSi(t-C 4 H 9 )(CH3)2, OCH 2 CH 2 CI, OCH 2 CH 2 -N-imidazole orOS0 2 CF 3 ; 
or R 2 andR 3 taken together are methyl en edioxy or ethylenedioxy; 
R* is H or OCH 3 ; 

R 5 is H, CN, CH 2 OH, C0 2 CH 3> or alkyl(C r C 3 ); 

R' 1 is straight or branched (C^C^alkyl, cycloalkyl(C 5 -C 6 ), adamantyl, 2-pyridiyl or a moiety of the formula: 



10 



15 



(CH 2 W 



vTv/\/vr 



wherein 



20 



m is an integer 0-1 ; 

X is H, straight or branched (C r C 4 )alkyl; 
A is straight or branched (C 2 -C 12 )alkyl, or a moiety of the formula: 



25 



30 



B is a moiety of the formula: 




35 



40 



,10 



>11 



45 



n and p are integers with n = 1-2, p = 0-1; 
R 6 is H, CH 3 or a moiety of the formula: 



so 




(CH 2 ) 



55 



s = 1; 



R 7 and R 8 are independently H or 0-CH 3 ; 
R9isHorO-alkyl(C r C 4 ); 

R 10 is H, 0-CH 3> OH, CI, OCH 2 CH 2 CI, OCH 2 CH 2 -N -imidazole, OCH 2 -phenyl or OS0 2 CF 3 ; 
R" is H, 0-CH 3> OH, CI; 
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R 12 is alkyl (C r C 4 ); and the pharmaceutical^ acceptable salts thereof. 
A compound of the formula: 



R 




A— W 



wherein 



R 2 is H, OH, O-alkyKCi-C^, F, Br, CI, I, N0 2 , OCF 3> alkyl (C r C 6 ), or N(R 12 ) 2 ; 

R 3 is H, OH, 0-alkyl(C r C 3 ), straight or branched OSi-(C r C 4 alkyl) 3 , F, Br, CI, I, N0 2 , alkyl(C r C 6 ), OCH 2 H 2 CI, 
0-alkyl(C 2 -C 5 )-neterocycle, O-alkyl (C 2 -C 5 )N(R 12 ) 2t OCF 3 , or N(R 12 ) 2 ; 
or R 2 and R 3 taken together are methylenedioxy or ethylenedioxy; 
R4 is H, OH, 0-alkyl(C r C 4 ), F, Br, CI, I, or alkyl(C r C 3 ); 
R5 is H, CN, CH 2 OH, C0 2 (C r C 3 )alkyl or alkylfC^Cg); 

R 1 is straight or branched (C r C 12 )alkyl, cycloalkyl(C 3 -C 7 ), bicycloalkyl(C 6 -C 10 ), tricycloalkyl(C 6 -C 10 ), or a 
moiety of the formula: 




wherein 



m is an integer 0-3, 

X is H, straight or branched (C r C 4 )alkyl, I, CI, Br, F, N0 2 , or N(R 12 ) 2 ; 



or R 1 is a heterocycle with the proviso that the heterocycle cannot be 




where r is an integer 1-4; 
A is straight or branched (C 2 -C 12 )alkyl, or a moiety selected from those of the formulae: 
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W is Br, CI, I, NH 2 , OS0 2 alkyl(C r C 3 ) ) OS0 2 CF 3t OS0 2 -phenyl, OS0 2 -p-tolyl, with the proviso that when A 
is -CH 2 CH 2 CH 2 -, W cannot be OF or CI, Br, F or I; 
R12 is alkyl(C r C 4 ); 

and the term heterocycle as used herein means a 5-6 membered ring containing 1 -4 heteroatoms selected from 
nitrogen, oxygen and sulfur; and the pharmaceutical ty acceptable salts thereof. 

A process for preparing a compound according to Claim 1, which comprises reacting an arylchloroacetonitrile of 
formula: 



CI 




wherein R 1 , R 3 , and R 4 are as hereinabove defined; with R 1 SH, wherein R 1 is as hereinabove defined, and a base 
in a polar solvent at elevated temperature to afford an intermediate of formula: 




wherein R 1 , R 2 , R 3 , R 4 and R 5 are as hereinabove defined; which is deprotonated with a strong base in an aprotic 
solvent and reacted with X-A-Y, wherein A is as hereinabove defined and X and Y are independently bromine, 
chlorine or iodine, to afford an intermediate of formula: 
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R 3 

5 

wherein A, Y, R 1 , R 2 , R 3 , R 4 and R 5 are as hereinabove defined; which is reacted with HB, wherein B is as here- 
inabove defined, in a polar solvent and a tertiary amine or alkali carbonate at elevated temperatures to afford a 
compound of formula: 



R 1 




wherein R 1 , R 2 , R 3 , R 4 , A and B are as defined in Claim 1 and R 5 is CN; and the pharmaceutical^ acceptable 
salts thereof. 

A process for preparing a compound according to Claim 1 , which comprises reacting a compound of formula: 




R 3 



wherein R 2 R 3 , R 4 , and R 5 are as hereinabove defined; with a strong base in an ethereal solvent with a disulfide 
of formula R 1 S-SR 1 , wherein R 1 is as hereinabove defined, to afford an intermediate of formula: 
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R 1 
I 




R 3 

^ 4 

wherein R 1 , R 2 , R 3 , R 4 , and R 5 are as hereinabove defined; which is deprotonated with a strong base in an aprotic 
solvent and reacted with X-A-Y, wherein A is as hereinabove defined and X and Y are independently bromine, 
chlorine or iodine; to afford an intermediate of formula: 



R 1 
I 




5 



wherein A, Y, R 1 , R 2 , R 3 , R 4 and R 5 are as hereinabove defined; which is reacted with HB, wherein B is as here- 
inabove defined, in a polar solvent and a tertiary amine or alkali carbonate at elevated temperatures to afford a 
compound of formula: 



R 1 




R 3 

6 

wherein R 1 , R 2 , R 3 , R 4 , A and B are as defined in Claim 1; and the pharmaceutically acceptable salts thereof. 
A process for preparing a compound according to Claim 1 , which comprises reacting a compound of formula: 
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70 




wherein R 2 , R 3 , and R 4 are as hereinabove defined and X is bromine, chlorine or iodine; with WSH, wherein R 1 
is as hereinabove defined, to afford a compound of formula: 



15 



20 



25 




wherein R 1 , R 2 , R 3 , R 4 , and R 5 are as hereinabove defined; which is deprotaned with a strong base in an aprotic 
30 solvent and reacted with X-A-Y, wherein A is as hereinabove defined and X and Y are independently bromine, 

chlorine or iodine; to afford an intermediate of formula: 



36 



40 




45 



50 



wherein A, Y, R 1 , R 2 R 3 R 4 and R 5 are as hereinabove defined; which is reacted with HB, wherein 8 is as here- 
inabove defined, in a polar solvent and a tertiary amine or alkali carbonate at elevated temperatures to afford a 
compound of formula or a moiety of the formula: 



55 
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R 1 
I 




6 



wherein R 1 , R 2 , R 3 , R 4 , A and B are as defined in Claim 1 and R 6 is H, and the pharmaceutical^ acceptable salts 
thereof. 

A process for preparing a compound according to Claim 1 , which comprises reacting an intermediate of formula: 

R 1 
I 




5 



wherein A, R 1 , R 2 R 3 , R 4 , and R 5 are as hereinabove defined and Y is bromine, chlorine or iodine; with potassium 
phthalimide in a polar solvent to afford an intermediate of formula: 



Q 




9 



wherein A, R 1 , R 2 R 3 , R 4 , and R 5 are as hereinabove defined; which is reacted with hydrazine hydrate in an 
alcoholic solvent to afford an intermediate of formula: 
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10 




-NH 2 



20 



25 



10 



15 wherein A, R 1 , R 2 , R 3 , and R 4 are as hereinabove defined; which is reacted with a compound of formula: 




11 



30 



wherein R 6 , R 9 , R 10 , R 11 and n are as hereinabove defined and X and Y are independently bromine, chlorine or 
iodine; to afford a compound of formula: 



35 



40 




A— B 



45 



50 



55 



wherein R 1 , R 2 , R 3 , R 4 , R 5 , A and B are as defined in Claim 1 ; and the pharmaceutical^ acceptable salts thereof. 

8. A process for preparing a compound according to Claim 1 wherein R 5 is hydrogen, which comprises reacting a 
compound of formula: 
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5 




R 3 

12 

wherein R 2 , R 3 , and R 4 are as hereinabove defined; with a compound of formula: 



75 




13 

20 

wherein A is as hereinabove defined, X is bromine, chlorine or iodine and R is (Cj -C 3 )alkyl; and a Lewis acid in a 
chlorinated solvent to give, after treatment with base, a compound of formula: 



30 




R 3 

14 

35 

wherein A, R 2 , R 3 , and R 4 are as hereinabove defined; which is acylated, in a solvent in the presence of a tertiary 
amine, with HB, wherein B is as hereinabove defined; to afford an intermediate of formula: 



O O 



45 




wherein A, B, R 2 , R 3 , and R 4 are as hereinabove defined; which is treated with a reducing agent in an alcoholic 
solvent to afford an intermediate of formula: 

55 
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5 



10 




wherein A, B, R 2 , R 3 , and R 4 are as hereinabove defined; which is reacted with R 1 SH, wherein R 1 is as hereinabove 
15 defined, in a Lewis acid in a halogenated solvent to afford an intermediate of formula: 



20 



25 




R 3 

17 

30 

wherein A, B, R 2 , R 3 , and R 4 are as hereinabove defined; which is treated with a reducing agent to afford a 
compound of formula: 



35 



40 




45 

18 

wherein 

so R2 is , 0-alkyl(C r C 4 ), F, Br, CI, I, or alkyl(C r C 6 ); 

R 3 is H, O-alkyK^-Ca), F, Br, CI, I, or alkyl(C r C 6 ); 

or R 2 and R 3 taken together are methylenedioxy or ethyl enedioxy; 

R 4 is H, 0-alkyl(C r C 4 ), F, Br, CI, I, or alky KC^); 

R 5 is H; and 

55 R 1 , A and B are as defined in Claim 1 with the proviso that R 11 is not 0-alky!(C 2 -C 5 )heterocycle, and the 

pharmaceutical ly acceptable salts thereof. 

9. A compound according to Claim 1 which is one of the following: 
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a-(3,4<Jimethoxyphenyl)-3,4<Jihydro-67-dimeto 
trile monohydrochloride; 

a-(3,4-dimethoxyphenyl)-3,4-dihydro 
linepentanenitrile monohydrochloride; 

a-(3,4-dimethoxyphGnyl)-3,4-dihydro-6,7-dimethoxy-a [(4-methylphenyl)thio]-2(1H)-isoquinolinebutaneni 
trile; 

a-(3,4-dimethoxyphenyl)-3,4-dihydro^J 
©linepentanenitrile; 

a-(3,4-dimethoxyphenyl)-3,4-dihydro^7-dimethoxy-a-[(4-methylphenyl)thio]-2(1H)-isoquinol^ 
acid methyl ester; 

a-(3,4-dimethoxyphenyl)-3,4-dihydro^7-di^ 
trile; 

a-(3 l 4-dimethoxypehenyl)-3,4-dihydro-a-[(4-methylphenyl)thio]-2(1H)-isc>quinoline-2-heptanenitri 

a-(3,4-dimethoxypehenyl)-3,4-dihydro-6^^ 
trile; 

a-(3 l 4-dimethoxyphenyl)-3,4-dihydro^J-dimethoxy-a4(4-methylphenyl)thio]-2(1H)-isoquinilinedecaneni- 
trile; 

a-(3,4-dimethoxyphenyl)-73-dihydro-a-[(4-methylphenyl)thio]-1,3<iioxolo[4,5-g]quinoline-6(5H)-heptanen 
trile; 

a-(3,4-diethoxyphenyl)-3,4-dihydro-6-methoxy-a-[(4-methylphenyl)thio]-2(1H)-isoquinilineheptanenitrile; 

a-(3 I 4-dimethoxyphenyl)-1 J 3-dihydro-5,6-dimethoxy-a-[(4-methylphenyl)thio]-2H-isoindole-2-heptanenK 

a-(3 ) 4-dimethoxyphenyl)-1,3-dihydro-5,6-dimethoxy-a-[(4-methylphenyl)thio]-2H-isoindole-2-hepta^ 
hydrochloride; 

a-(3,4-dimethoxyphenyl)-7-[[(1 , 1 -dimethylethyl)dimethylsilyl]oxy]-3,4-dihydro-6-methoxy-a-[1 4-methylphe- 
nyl)thio]-2(1H)-isoquinolineheptanenitrile; 

a-(3,4-dimethoxyphenyl)-3,4-dihydro-7-hydroxy^-methoxy-a4(4-methylphenyl)thio]-2(1H)-iscquinolin 
tanenitrtle; 

a-(3 > 4-dimethoxyphenyl)-7-[2-(dimethylamino)ethoxy]-3,-4-dihydro-6-methoxy-a-[(4-methylphenyl)thio]-2 
(1 H)-isoquinolineheptanenitrile; 

7-(2^:hloroethoxy)-a-(3 1 4-dimethoxyphenyl)-3,4-dihydro-6-methoxy-a-[(4-methylphenyl)thio]-2( 
olineheptanenitrile; 

a-(3,4-dimethoxyphenyl)-3,4<Jihydro-7^2-(1H-^^ 
(1 H)-isoquinolineheptanenitrile; 

a-(3,4Hdimethoxyphenyl)-3,4-dihydro-7-[2-1H-imidazol-1-yl)ethoxy]-6-methoxy-a-[(4-methyl 
(1 H)-isoquinoIineheptanenitrile hydrochloride; 

a-(3 t 4-dimethoxyphenyl)-3 J 4^ihydro^,4-dimethoxy-a-[(4-methylphenyl)thio]-2(1H)-iscquinoli 
trile monohydrochloride; 

a-(3,4<Jimethoxyphenyl)-3,4^ihydro^J^ 
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trite; 

2-[4-(3,4-dimethoxyphenyl)-4-[(4-methylphe^ 

2- [6-(3,4-dimethoxyphenyl)-6-[4-methylphenyl^^ 

3- (3,4-dihydro-6J-dimethoxy-2(1H)-isoqui^ 
zenepropanenitrile; 

2-[6-(3, 4-dim ethoxy pheny l)-6-[(4-methy Ipheny l)th io]-hexy I]- 1 , 2, 3, 4-tetrahydro-6-methoxyisoquinoline; 

6-[6-(3,4-dimethoxyphenyl)-6-[(4-methylphe^ 

2-[7-(3,4-dimethoxyphenyl)-7-[(4-methylph 

2-[7-(3,4-dimethoxyphenyl)-7-[(4-methylphenyl)thio]-heptyl]-1, 2,3,4-tetrahydro-6 ) 7-dimethoxyisoqujnoline; 

diethyl-6-[7-(3,4-dimethoxyphenyl)-7-[(4-m^ 
quinoline dicarboxylate; 

6-[7-(3,4<Jimethoxyphenyl)-1-[4-methylphe^ 
2,2-dimethanol; 

a-(3 ( 4-dimethoxyphenyl)-1-[(3,4-dimethoxyphenyl^^^ 
thio]-2(1H)-isoquinolineheptanenitrile; 

2-[6-(cyclohexylthio)-6^3 > 4-dimethoxyphenyl)hexyl]-1,2,3 l 4-tetrahydro^^ 

a-(cyc!ohexylthio)-a-(3,4-dimethoxyph 

2-[6-(3,4-dimethoxyphenyl)-6-[(phenylmethy^ 

2-[6-(3,4-dimethoxyphenyl)-6-[(1 ,1 -dimethylethyl)thio]-hexyl]-1 ,2,3,4-tetrahydro-67-dimethoxyisoquinoline; 
2-[7-(3,4-dimethoxyphenyl)-7-[(4-methylphenyO^^ 

2-[7-[3-[[1 , 1 -dimethylsilyl]oxy-4-methoxyphenyl]-7-[(4-methylphenyl)thio]heptyn^ ,2,3,4-tetrahydro- 
6,7-dimethoxyisoquinoline; 

547-(3,4-dihydro-67-dimethoxy-2(1H)-isoqw^ 

1 ,2,3,4-tetrahydro-2-[7-[3-[2-(1 H-imidazol-1 -yl)-ethoxy]-4-methoxyphenyl]-7^(4-methylphenyl)thio]-heptyl]- 
6,7-dimethoxyisoquinoline; 

1 > 2,3,4-tetrahydro-2-[7-[3-[2-(1 H-imidazol-1 -yl)-ethoxy]-4-methoxyphenyl]-7-[(4-methylphenyl)thio]-heptyl- 
6,7<Jimethoxyisoquinoline di hydrochloride; 

2-[6-(3,4-dimethoxyphenyl)-6-[(4-methylphenyl)thio]-octyl]-1 l 2,3,4-tetrahydro-67-dimethoxy 
5,6 dichloro-a-(3,4-dimethoxyphenylH ^ 

a-(cyclohexylthio)-a-(3,4-dimethoxyphenyl)-1,3-dihydro-6J-dimethoxy-2H-isoindole-2-hepta^ 
2-[6-(1,3-benzodioxol-5-yl)-6-[(4-methylphe^ 

1 > 2,3,4-tetrahydro-67-dimethoxy-2-[6-[(4-methylphenyl)thio]-6-[trifluoromethoxy^ 
2-[7-(4-fluorophenyl)-7-[(4-methylphenyl)thio]heptyl]-1 J 2,3,4-tetrahydro-67-isoquinolin 
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a-(3,4-dimethoxyphenyl)-3^ 
oline; 

2-[6^yano-6-(3,4-dimethoxyphenyl^ 
oline trifluoromethanesulfonic acid; 

a-(3,4-dimethoxyphenyl)-1 ,3-dihydro-5-[2-(1 H-imidazol-1 -yl)ethoxy]-6-methoxy-a-[(4-methy!phenyl)thio]-2H- 
isoindole-2-heptanenitrile dihydrochloride; 

1,2,3,4-tetrahydro^J-dimethoxy-2-[7-phenyl-7-(phenyl-thio)heptyi]isoquinoline; 

a-(3,4-dimethoxyphenyl)-3 1 4-dihydro^7-dimethoxy-a-[(4-methylphenyl)thio]-2( 
trile; 

a-^-dimethoxyphenylJ-SAdihydro 
pentanenitrile; 

a-(3,4-dimethoxyphenyl)-67-dimethoxy-a-[(4-methylphenyl)thio]-4-piperidinol^^ 

a-(3,4-dimethoxyphenyl)-3,4-dihydro-67-dimet^^ 
trile monohydrochloride; 

a-(3,4-dimethoxyphenyl)-1,3-dihydro acid 
methyl ester; 

a-(cyclohexylthio)-a-(3,4<Jimeth^ hydro- 
chloride; 

7-(2^hloroethoxy)-a-(cyclohexylthio)-^ 
heptanonitrile; 

a-(cyclohexylthio)-a-(3,4<iimethoxyph 
olineheptanonitrile dihydrochloride; or 

a-(3,4-dimethoxyphenyl)-3 ) 4-dihydro-67-dimethoxy-a-(2-pyridylthio)-2(1H)-isoquinolinehepta^^ 
10. A compound according to Claim 3 which is one of the following: 

a-(4-chlorobutyl)-3,4-dimethoxy-a-[(4-methylphenyl)-thio]benzeneacetonitrile; 

a-(3-chloro-2-methylpropyl)-3 l 4-dimethoxy-a-[(4-methylphenyl)thio]benzeneacetonitrile; 

a-(1t-bromoundecyl)-3,4-dimethoxy-a-[(4-methylphenyl)-thio]benzeneacetonitrile; 

a-(5-chlroropentyl)-3,4-dimethoxy-a-[(4-methylphenyl)-thio]benzeneacetonitrile; 

a-(5-bromooctyl)-3,4-dimethoxy-a-[(4-methylphenyl)-thio]benzeneacetonitrile; 

a-(5-iodopentyl)-3,4-dimethoxy-a-[(4-methylphenyl)-thio]benzeneacetonitrile; 

a-(5-aminopentyl)-3,4-dimethoxy-a-[(4-methylphenyl)-thio]benzeneacetonitrile; 

a-(5-chlorohexyl)-3,4-dimethoxy-a-[(4-methylphenyl)-thio]benzeneacetonitrile; 

4-[4-chloro-1 -[4-methylphenyl)thio]butyl]-1 ,2-di-methoxybenzene; 

4-[6-bromo-1 -[(4-methylphenyl)thio]hexyl]-1 ,2-dimethoxybenzene; 
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a-S^-dimethoxyphenylJ-a-ChydroxymethylJ-a-ffA-methylphenyOthioJbenzene propane nitrile; 

3- (chioromethyl)-a-(dimetto propane nitrile; 

4- [6-bromo-1-[(4-methylphenyl)thio]heptyl]-1,2-dimethoxybenzene; 
547-bromo-1-[(4-methylphenyl)thio]heptyl]-2-methoxyphenoxy](1,2-dim 
a-(5-chloropentyl)-a-(cyclohexylthio)-3,4-dimethoxybenzene-acetonitrile; 
a-(5-aminopentyl)-a-(cyclohexylthio)-3,4-dimethoxybenzene-acetonitrile; 

5- [6-bromo-1 -[(4-methylphenyl)thio]hexyl-1 ,3-benzodioxole; 
1-[6-bromo-1-[(methylphenyl)thio]hexyl]-4-(trifluoromethoxy)benzene; 
1 -[[6-bromo-1 -(4-fluorophenyl)hexyl]thio]-4-methylbenzene; 
a-(5-bromopentyl)-3 J 4-dimethoxy-a4(4-methylphenyl)-thio]benzeneacetonitrU 
[(7-bromo-1-phenylheptyl)thio]benzene; 

a-(5-bromopentyl)-a-(cyc!ohexylthio)-3,4-dimethoxybenzeneacetonitrile; 
7-bromo-2-(3,4-dimethoxyphenyl)-2-(2-pyridylthio)heptanonitri!e; or 
a-(5-hydroxypentyl)-3,4-dimethoxy-a-[(methylphenyl)-thio]benzeneacetic acid methyl ester 

11 . A pharmaceutical composition comprising a compound according to Claim 1 in association with a pharmaceutical ly 
acceptable carrier or diluent. 

1 2. Use of compound according to any one ot claims 1 ,2 and 9 in the preparation of a medicament for potentiating the 
effect of an antineoplastic agent in the treatment of a tumor. 

Patentanspruche 

1 . Verbindung der Formel: 



R 1 
I 




worin R 2 H, OH, 0-(C r C 4 )-Alkyl, F, Br, CI, I, N0 2> OCF 3 , (C r C 6 )-Alkyl, Oder N(R 12 ) 2 bedeutet; R 3 H, OH, 0-(C r 
C 3 )-Alkyl, geradesoderverzweigtesOSi-(C r C 4 -Alkyl)3, F, Br, CI, I, N0 2 , (C r C 6 )-Alkyl, OCH 2 CH 2 CI, einenO-(C 2 - 
C 5 )-Alkyl-Heterocyclus, 0-(C 2 -C 5 )-Alkyl-N(R 12 ) 2 , OS0 2 CF 3 , OCF 3> oder N(R 12 ) 2 darstellt; Oder R 2 und R 3 zusam- 
men Methylendioxy oder Ethylendioxy sind; R 4 H, OH, 0-(C r C 4 )-Alkyl, F, Br, CI, I Oder (C r C 3 )-Alkyl bedeutet; 
R 5 H, CN, CH 2 OH, C0 2 -(C r C 3 )-Alkyl, CH 2 NH 2 , CH 2 N(R 12 ) 2 Oder (C r C 3 )-Alkyl darstellt; R 1 bedeutet: gerades 
oder verzweigtes (C r C 12 )-Alkyl-, (C 3 -C 7 )-Cycloalkyl, (C 6 -C 10 )-Bicycloalkyl, (C 6 -C 10 )-Tricycloalkyl, einen Hetero- 
cyclus oder eine Gruppe der Formel: 
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wobei m eine ganze Zahl von Null bis 3 ist, und X H, gerades Oder verzweigtes (C r C 4 )-Alkyl f I, CI, Br, F, N0 2 Oder 
N(R 12 ) 2 darstellt; A bedeutet: gerades Oder verzweigtes (C 2 -C 12 )-Alkyl, oder eine Gruppe, ausgewahlt aus jenen 
der Formeln: 




B darstellt: eine Gruppe der Formel: 



R 9 




\ 



wobei n und p ganze Zahlen sind, mit n = Null bis 2, p = Null bis 2; R 6 bedeutet: H, (C r C 4 )-Alkyl, Oder eine Gruppe 
der Formel: 




wobei s eine ganze Zahl ist, mit s = 1 bis 3; R 7 und R 8 unabhangig H, (C r C 4 )-Alkyl, Oder 0-(C-, -C 4 )-Alkyl darstellen; 
R9 H, O-t^-C^-Alkyl, F, Br, CI, I oder (C r C 3 )-Alkyl ist; h, 0-(C 1 -C 3 )-Alkyl, OCH 2 CH 2 CI, einen 0-(C 2 -C 5 )- 
Alkyl-Heterocyclus, S-(C^ -C 4 )-Alkyl-, OS0 2 CF 3 , OCF 3l OCH 2 -Phenyl, N0 2 oder N(R 12 ) 2 bedeutet; R 11 H 0-(C r 
C 4 )-A!kyl, S-(C r C 4 )-Alkyl t OH, F, Br, CI, I, OCF 3 , OCH 2 -Phenyl, (C r C 3 )-Alkyl oder einen 0-(C 2 -C 5 )- Alkyl-Hete- 
rocyclus darstellt; R 12 (C r C 4 )-Alkyl ist; und wobei der hier verwendete Ausdruck Heterocyclus einen 5- bis 6-glied- 
rigen Ring mit 1 bis 4 Heteroatomen, ausgewahlt aus Stickstoff, Sauerstoff und Schwefel, bedeutet; und die phar- 
mazeutisch annehmbaren Salze hievon. 

Verbindung nach Anspruch 1, worin R 2 H oder 0-CH 3 bedeutet; R 3 H, 0-CH 3 , OSi(t-C 4 H 9 )(CH 3 ) 2 , OCH 2 CH 2 CI, 
OCH 2 CH 2 -N-lmidazol oder OS0 2 CF 3 darstellt; oder R 2 und R 3 zusammen Methylendioxy oder Ethylendioxy sind; 
R 4 H oder 0-CH 3 bedeutet; R 5 H, CN, CH 2 OH, C0 2 CH 3 oder (C r C 3 )-Alkyl darstellt; R 1 bedeutet: gerades oder 
verzweigtes (C 4 -C 5 )-Alkyl, (C 5 -C 6 )-Cycloalkyl, Adamantyl, 2-Pyridiyl Oder eine Gruppe der Formel: 
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(CHz), 



wobei m eine ganze Zahl von Null bis 1 ist, X H, gerades oder verzweigtes (C r C 4 )-Alkyl darstellt; A bedeutet: 
gerades oder verzweigtes (C 2 -C 12 )-Alkyl, oder eine Gruppe der Formel: 




B darstellt: eine Gruppe der Formel: 



wobei n und p ganze Zahlen sind, mit n = 1 bis 2, p = Null bis 1; R 6 bedeutet: H, CH 3 oder eine Gruppe der Formel: 




(CH2) S ' 



wobei s = 1; R 7 und R 8 unabhangig H oder 0-CH 3 darstellen; R 9 H oder 0-(C r C 4 )-Alkyl ist; R 10 H, 0-CH 3 , OH, 
CI, OCH 2 GH 2 CI, OCH 2 CH 2 -N-lmidazol, OCH 2 -Phenyl oder OS0 2 CF 3 bedeutet; R" H, 0-CH 3 , OH, CI darstellt; 
R 12 (C 1 -C 4 )-Alkyl ist; und die pharmazeutisch annehmbaren Salze hievon. 

Verbindung der Formel: 




A— W 



worin R 2 H, OH, 0-(C 1 -C 4 )-Alkyl J F, Br, CI, I, N0 2> OCF 3> (C r C 6 )-Alkyl, oder N(R 12 ) 2 bedeutet; R 3 H, OH, 0-(C r 
C 3 )-Alkyl, gerades oder verzweigtes OSi-(C r C 4 -Alkyl) 3 , F, Br, CI, I, N0 2 , (C r C 6 )-Alkyl, OCH 2 CH 2 Cl t einen 0-(C 2 - 
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C 5 )-Alkyl-Heterocyclus, 0-(C 2 -C 5 )-Alkyl-N(R 12 ) 2 , OCF 3 , Oder N(R 12 ) 2 darstellt; Oder R 2 und R 3 zusammen Me- 
thytendioxy Oder Ethylendioxy sind; R 4 H, OH, 0-(C r C 4 )-Alkyl, F, Br, CI, I, oder (C r C 3 )-Alkyl bedeutet; R 5 H, CN, 
CH 2 OH, C0 2 -(C r C 3 )-Alkyl oder (C r C 3 )-Alkyl darstellt; R 1 bedeutet: gerades Oder verzweigtes (C r C 12 )-Alkyl, 
(C 3 -C 7 )-Cyclo-alkyl, (C 6 -C 10 )-Bicycloalkyl, (C 6 -C 10 )-Tricycloalkyl, oder eine Gruppe der Formel: 




wobei m eine ganze Zahl von Null bis 3 ist, und X H, gerades oder verzweigtes (C r C 4 )-Alkyl, I, CI, Br, F, N0 2 , 
oder N(R 12 ) 2 darstellt; oder R 1 ein Heterocyclus ist, mit der MaBgabe daG der Heterocyclus nicht sein kann: 




wobei r eine ganze Zahl von 1 bis 4 ist; A bedeutet: gerades oder verzweigtes (C 2 -C 12 )-Alkyl, oder eine Gruppe, 
ausgewahlt aus jenen der Formeln: 




W Br, CI, I, NH 2 , OS0 2 -(C r C 3 )-Alkyl, OS0 2 CF 3 , OS0 2 -Phenyl, OS0 2 -p-Tolyl darstellt, mit der MaGgabe, daG, 
wenn A die Bedeutung -CH 2 CH 2 CH 2 - hat, W nicht OH oder CI, Br, F, oder I sein kann; R 12 (C r C 4 )-Alkyl ist; und 
wobei der hier verwendete Ausdruck Heterocyclus einen 5- bis 6-gliedrigen Ring mit 1 bis 4 Heteroatomen, aus- 
gewahlt aus Stickstoff, Sauerstoff und Schwefel, bedeutet; und die pharmazeutisch annehmbaren Salze hievon. 

Verfahren zur Herstellung einer Verbindung nach Anspruch 1, welches umfaGt: 
Umsetzen eines Arylchloracetonitrils der Formel: 




(3), 



worin R 1 , R 3 und R 4 wie vorstehend definiert sind; mit R 1 SH, worin R 1 wie vorstehend definiert ist; und einer Base 
in einem polaren Losungsmittel bei erhohter Temperatur, wobei eine Zwischenverbindung der Formel: 
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R 1 
I 




(4), 



R 3 

worin R 1 , R 2 , R 3 , R 4 und R 5 wie vorstehend definiert sind, erhalten wird; die mit einer starken Base in einem 
aprotischen Losungsmittel deprotoniert und mit X-A-Y umgesetzt wird, worin A wie vorstehend definiert ist, und X 
und Y unabhangig Brom, Chlor Oder lod bedeuten; wobei eine Zwischenverbindung der Formel: 



R 1 
I 




(5), 



worin A, Y, R 1 , R 2 , R 3 , R 4 und R 5 wie vorstehend definiert sind, erhalten wird; die mit HB, worin B wie vorstehend 
definiert ist, in einem polaren Losungsmittel und einem tertiaren Amin Oder Alkalicarbonat bei erhdhten Tempera- 
turen umgesetzt wird, wobei eine Verbindung der Formel: 



B 1 




(6), 



worin R 1 , R 2 , R 3 , R 4 , A und B wie in Anspruch 1 definiert sind, und R 5 CN bedeutet, erhalten wird; und der phar- 
mazeutisch annehmbaren Salze hievon. 

Verfahren zur Herstellung einer Verbindung nach Anspruch 1 , welches umfaBt: . 
Umsetzen einer Verbindung der Formel: 
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(7), 



10 worin R 2 , R 3 , R 4 und R 5 wie vorstehend definiert sind; mit einer starken Base in einem etherischen Losungsmittel 

mit einem Disulfid der Formel R 1 S-SR 1 , worin R 1 wie vorstehend definiert ist, wobei eine Zwischenverbindung der 
Formel: 



15 



20 



25 




(4), 



worin R 1 , R 2 , R 3 , R 4 und R 5 wie vorstehend definiert sind, erhalten wird; die mit einer starken Base in einem 
aprotischen Losungsmittel deprotoniert und mit X-A-Y umgesetzt wird, worin A wie vorstehend definiert ist, und X 
und Y unabhangig Brom, Chlor oder lod bedeuten; wobei eine Zwischenverbindung der Formel: 



30 



35 



40 




(5), 



worin A, Y, R 1 , R 2 , R 3 , R 4 und R 5 wie vorstehend definiert sind, erhalten wird; die mit HB, worin B wie vorstehend 
45 definiert ist, in einem polaren Losungsmittel und einem tertiaren Amin Oder Alkalicarbonat bei erhdhten Tempera- 

turen umgesetzt wird, wobei eine Verbindung der Formel: 



50 



55 
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R 1 
I 




(6), 



worin R 1 , R 2 , R 3 , R 4 A und B wie in Anspruch 1 definiert sind, erhalten wird; und der pharmazeutisch annehmbaren 
Salze hievon. 

Verfahren zur Herstellung einer Verbindung nach Anspruch 1, welches umfaGt: 
Umsetzen einer Verbindung der Formel: 




(8), 



worin R 2 , R 3 und R 4 wie vorstehend definiert sind, und X Brom, Chtor oder lod bedeutet; mit R 1 SH, worin R 1 wie 
vorstehend definiert ist, wobei eine Zwischenverbindung der Formel: 



R 1 
I 




(4), 



worin R 1 , R 2 R 3 , R 4 und R 5 wie vorstehend definiert sind, erhalten wird; die mit einer starken Base in einem 
aprotischen Losungsmittel deprotoniert und mit X-A-Y umgesetzt wird, worin A wie vorstehend definiert ist, und X 
und Y unabhangig Brom, Chlor Oder lod bedeuten; wobei eine Zwischenverbindung der Formel: 
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R 1 
I 




(5), 



worin A, Y, R 1 , R 2 , R 3 , R 4 und R 5 wie vorstehend definiert sind, eitialten wird; die mit HB, worin B wie vorstohend 
definiert ist, in einem polaren Losungsmittel und einem tertiaren Amin oder Alkalicarbonat bei erhdhten Tempera- 
turen umgesetzt wird, wobei eine Verbindung der Formel oder eine Gruppe der Formel: 



R 1 
I 




(6), 



R 3 



worin R 1 , R 2 , R 3 , R 4 , A und B wie in Anspruch 1 definiert sind, und R 5 H bedeutet, erhalten wird; und der phar- 
mazeutisch annehmbaren Salze hievon. 

Verfahren zur Herstellung einer Verbindung nach Anspruch 1 , welches umfaGt: 
Umsetzen einer Zwischenverbindung der Formel: 

R 1 

i 




(5), 



worin A, R 1 , R 2 , R 3 , R 4 und R 5 wie vorstehend definiert sind, und Y Brom, Chlor oder lod bedeutet; mit Kalium- 
phthalimid in einem polaren Losungsmittel, wobei eine Zwischenverbindung der Formel: 



EP 0 634 401 B1 



Q 




(9), 



R 3 

worin A, R 1 , R 2 R 3 R 4 und R 5 wie vorstehend definiert sind, erhalten wird; die mit Hydrazinhydrat in einem alko- 
holischen Losungsmittel umgesetzt wird; wobei eine Zwischenverbindung der Formel: 



R 1 
I 




(10), 



worin A, R 1 , R 2 , R 3 und R 4 wie vorstehend definiert sind, erhatten wird; die mit einer Verbindung der Formel: 




(11), 



worin R 6 , R 9 , R 10 , R 11 und n wie vorstehend definiert sind, und X und Y unabhangig Brom, Chloroderlodbedeuten, 
umgesetzt wird; wobei eine Verbindung der Formel: 



R 1 
I 




(6), 



R 3 

worin R 1 , R 2 , R 3 , R 4 , A und B wie in Anspruch 1 definiert sind, erhalten wird; und der pharmazeutisch annehmbaren 
Salze hievon. 
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8. Verfahren zur Herstellung einer Verbindung nach Anspruch 1 , worin R 6 Wasserstoff bedeutet, welches umfaBt: 
Umsetzen einer Verbindung der Formel: 



5 



10 




(12), 



R 3 

worin R 2 , R 3 und R 4 wie vorstehend definiert sind; mit einer Verbindung der Formel: 
O O 

X^^OR (13), 

worin A wie vorstehend definiert ist, X Brom, Chlor oder lod bedeutet, und R {C v C 3 )-A\\<y\ darstellt; und einer 
Lewis-Saure in einem chlorierten Losungsmittel, wobei, nach Behandlung mit einer Base, eine Verbindung der 
Formel: 




35 worin A, R 2 R 3 und R 4 wie vorstehend definiert sind, erhalten wird; die in einem Losungsmittel in Anwesenheit 

eines tertiaren Amins mit HB, worin B wie vorstehend definiert ist, acyliert wird; wobei eine Zwischenverbindung 
der Formel: 



40 



45 




(15), 



50 worin A, B, R 2 , R 3 und R 4 wie vorstehend definiert sind, erhalten wird; die mit einem Reduktionsmittel in einem 

alkoholischen Losungsmittel behandelt wird, wobei eine Zwischenverbindung der Formel: 



55 
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(16), 



worin A, B, R 2 , R 3 und R 4 wie vorstehend definiert sind, erhalten wird; die mit R 1 SH, worin R 1 wie vorstehend 
definiert ist, in einer Lewis-Saure in einem halogenierten Losungsmittel umgesetzt wird, wobei eine Zwischenver- 
bindung der Formel: 




(17), 



worin A, B, R 2 , R 3 und R 4 wie vorstehend definiert sind, erhalten wird; die mit einem Reduktionsmittel behandelt 
wird, wobei eine Verbindung der Formel erhalten wird: 

R 1 



i 




(18), 



R 3 

worin R 2 H, 0-(C r C 4 )-Alkyl, F, Br, CI, I, Oder (C r C 6 )-Alkyl bedeutet; R 3 H, 0-(C r C 3 )-Alkyl, F, Br, CI, I, oder (C r 
C 6 )-Alkyl darstellt; Oder R 2 und R 3 zusammen Methylendioxy oder Ethylendioxy sind; R 4 H, 0-(C 1 -C 4 )-Alkyl, F, Br, 
CI, I, oder (C r C 3 )-Alkyl bedeutet; R 5 H darstellt; und R 1 , A und B wie in Anspruch 1 definiert sind, mit der MaGgabe, 
dalB, R 11 keinen 0-(C 2 -C 5 )-Heterocyclus bedeutet; und der pharmazeutisch annehmbaren Salze hievon. 

Verbindung nach Anspruch 1, welche eine der folgenden ist: 

a-(3,4-Dimethoxyphenyl)-3,4<iihydro 
monohydrochlorid; 

a-(3,4-Dimethoxyphenyl)-3,4<iihydro^,7-dihyd 

pentannitrilmonohydrochlorid; 

a-(3,4-Dimethoxyphenyl)-3,4<Jihydro^,7<l^ 

a-(3,4-Dimethoxyphenyl)-3,4<Jihydro^,7<lime 

pentannitril; 

a-(3,4-Dimethoxyphenyl)-3,4KJihydro^,7-dimeth^ 
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remethylester; 

a-^^-DimethoxyphenylJ-S.^ihydro^ 
tril; 

a-(3,4-Dimethoxyphenyl)-3,4<iihydro-a-[(4-methylphenyl)-thio]-2(1H)-isochinolin-2-h 

a-(3,4-Dimethoxyphenyl)-3,4KJihydro^^^ 

a-(3,4-Dimethoxyphenyl)-3,4<Jihydro^ 

a-(3 ) 4-Dimethoxyphenyl)-7 > 8<lihydro-a4(4-methylphenyl)4hioJ-1,3<lioxolo[4 l 5-g]chin 

a-(3,4-Diethoxyphenyl)-3 > 4-dihydro-6-methoxy-a-[(4-methylphenyl)-thio]-2(1H)-isc« 

a-(3,4-Dimethoxyphenyl)-1,3<Jihydro-5,6-dimethoxy-a-[(4-methylphenyl)-thio]-2(1H)-^ 

a-(3,4-Dimethoxyphenyl)-1,3<lihydro-5,6-dimethoxy-a-[(4-methylphenyl)-thio]-2(1H)^ 

hydrochlorid; 

a-(3,4-Dimethoxyphenyl)-7-[[(1 J-dimethylethyl)<iimethylsilyl]K)xy]-3 > 4-dihydro-6-mGthoxy-a-[(4-methylphe- 
nyl)-thio]-2(1H)-isochinolinheptannitril; 

a-(3,4-Dimethoxyphenyl)-3,4<iihydro-7-hydroxy-6-methoxy-a-[(4-methylphenyl)-th 
tannitril; 

a-^^-DimothoxyphGnyO^^-fdirnGthylamino)^^^ 
(1 H)-isochinolinheptannitril; 

7-(2*Chlorethoxy)-a-(3,4-dimethoxyphenyl)-3,4-dihydro-6-mGthoxy-a4(4-methylphGnyO 
nolinheptannitril; 

a-(3,4-Dimethoxyphenyl)-3,4^ihydro-7-[2-(1H^ 
(1 H)-isochinolinheptannitril; 

a-(3,4-Dimethoxyphenyl)-3 I 4^ihydro-7-[2-(1H-imidazol-1-yl)-ethoxy]^-methoxy-a-[(^^ 

(1 H)-isochinolinheptannitrilhydrochlorid; 

a-(3,4-Dimethoxyphenyl)-3,4<iihydro^J 

monohydrochlorid; 

a-(3,4-Dimethoxyphenyl)-3,4Hjihydro^J-dimethoxy-a-[(4-methylphenyl)-thio]-2(1H)-isoch 
2-[4-(3,4-Dimethoxyphenyl)-4-[(4-methylphenyl)-thio]-butyl)-1,2,3,4-tetrahydro-67^ 

2- [6-(3,4-Dimethoxyphenyl)^-[(4-methylphenyl)4hio]-hexyl]-1 > 2 > 3,4-tetrahydro^7<lim 

3- (3,4-Dihydro-6J-dimethoxy-2(1H)-isochinolinyl)-a-(3,4-dimethoxyphenyl)-a-[(4-m 
zolpropannitril; 

2-[6-(3 > 4-Dimethoxyphenyl)^-[(4-methylphenyl)-thio]-hexyl]-1,2 > 3,4-tetrahydro^-met 

6^6-(3 l 4-Dimethoxyphenyl)^-[(4-methylphenyl)-thio]-hexyl]-5,67,84etrahydro-1,^ 

2-[7-(3 1 4-Dimethoxyphenyl)-7-[(4-methylphenyl)-thio]-heptyl]-2,3-dihydro-5,6<Jimeth^ 

2-[7-(3,4-Dimethoxyphenyl)-7-[(4-methylphenyl)-thio]-heptyl]-1,2,3,4-tetrahyd 

DiGthyl-6f7-(3,4<JimGthoxyphGnyl)-7-[(4-m^ 

isochinolindicarboxylat; 

6-[7-(3,4-DimGth6xyphGnyl)-7-[(4-m6thylph^^ 

lin-2,2-dimGthanol; 

a-(3,4-Dim6thoxyphGny!)-1-[(3Adim6thoxyphGny^ 

thio]-2(1H)-isochinolinhGptannitril; 

2^6-(CyclohGxylthio)-6-(3 I 4-dim6thoxyph6nyO^ 

a-(CyclohGxylthio)-a-(3,4-dimGthoxyphGnyl)-3,4-dihydro-67-dimGthoxy-2(1H)-i 
2-[6-(3,4-Dim6thoxyph6nyl)^-[(ph6nylm6thyl)-tM^^ 

2-[6-(3,4-DimGthoxyph6nyl)-6-[(1 ,1 -dimGthylGthyl)-thio]-hGxyl]-1 ,2,3,4-tGtrBhydro-6,7-dimGthoxyisochinolin; 
2-[7-(3,4-Dim6thoxyph6nyl)-7-[(4-m6thylph6nyl)^^ 

2-[7-[3-[[(1 , 1 -DimGthylsilyl]K>xy-4^Gthoxyph6nyl]-7-[(4-mGthylphGnyl)-thio]-hGptyl]-1 ,2,3,4-tGtrahydro- 
6,7-dimcthoxyisochinolin; 

5-[7-(3,4-Dihydro-67<lim6thoxy-2(1 H)-isochino1 inyl)-1 -[(4-mGthylphGnyl)-thio]-hGptyl]-2-mGthoxyph6nol; 
1 ,2,3,4-T6trahydro-2-[7-[3-[2-(1 H-imidazol-1 -yl)-Gthoxy]-4-mGthoxyphenyl]-7-[(4-mGthylphGnyl)-thio]-hGptyl]- 
6,7-dimGthoxyisochinoNn; 

1 ^.S^-TGtrahydro^-fZ-tS-^-O H-imidazol-1 -yl)-Gthoxy]-4-mGthoxyphenyl]-74(4-mGthylphGnyl)-thio]-hGptyl]- 

6,7-dimGthoxyisochinolindihydrochlorid; 

2-[6-(3,4-DimGthoxyphGnyl)^-[(4-mGthy^ 

5,6-Dichlor-a-(3,4KiimGthoxyph6nyl)-1,3<lihydro^^ 

a-(CyclohGxylthio)-a-(3, 4-dimGthoxyphGnyl)-1,3KJihydro^J-dimGthoxy-2H-isoindol-2-hGptannitril; 

2-[6-(1 p 3-B6nzodioxol-5-yl)-6-[(4-m6thylph6nyl)-^^ 

1,2,3,4-TGtrahydro-67-dim6thoxy-2-[6-[(4-m^ 

2-[7.(4-FluorphGnyl)-7-[(4HTiGthylphGnyl)-thio]-hGptyl]-1 l 2,3,44etrahydro-67-isoch 
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a-(3,4-Dimethoxyphenyl)-3,4<Jihyd^ 
nolin; 

2- [6-Cyano^-(3,4KJimethoxyphenyl)^-[(4-methylphenyl)-thio]-hexyl]-1 I 2,3,4-tetrahyd 
nolintrifluormethansulfonsaure; 

a-(3,4-Dimethoxyphenyl)-1 ,3-dihydro-5-[2-(1 H-imidazol-1 -yl)-ethoxy]-6-methoxy-a-[(4-methylphenyl)-thio]- 
2H-isoindol-2-heptannitrildihydrochlorid; 

I^.S^-Tetrahydro-ej-dimethoxy^-fy-phenyl-y-CphenylthioJ-heptyll-isochinolin; 
a-(3 t 4-Dimethoxyphenyl)-3,4<lihydro 

a-(3,4-Dimethoxyphenyl)-3,4<lihydro^7-dihydroxy-1-methyl-a-[(4-methylphenyl)-thio]-^ 
pentannitril; 

a-(3,4-Dimethoxyphenyl)^J<iimethoxy-a-[(4-methylphenyl)-thio]-4-piperidinol-2-isoc 

a-(3,4-Dimethoxyphenyl)-3,4<iihydro^7<limetho 

monohydrochlorid; 

a-(3,4-Dimethoxyphenyl)-1,3<Jihydro-5 t 6-dim0thoxy-a-[(4-methylphenyl)-thio]-2 
methylester; 

a-(Cyclohexylthio)-a-(3,4-dimethoxyphenyl )-1,3<Jihydro-5,6-dimethoxy-2(1H)-isoindolhGptannitrilhydrcx:hlo- 
rid; 

7-(2-Chlorethoxy)-a-(cyclohexylto^ 
tanonitril; 

a-(CyclohGxylthio)-a-(3,4<limethoxyphen 
isochinolinheptanonitrildihydrochlorid; oder 

a-(3,4-DimGthoxyphenyl)-3,4<Jihydro^7-dimethoxy-a-(2-pyridylthio)-2(1H)-iscx:h 

10. Verbindung nach Anspruch 3, welche eine der folgenden ist: 

a-(4-Chlorbutyl)-3,4-dimethoxy-a-[(4*methylphenyl)-thio] benzolacetonitril; 

a-(3-Chlor-2-methylpropyl)-3,4-dimethoxy-a-[(4-methylphenyl)-thio]-benzo!acetonrt 

a-(11-Bromundecyl)-3,4<Jimethoxy-a-[(4-methylphenyl)-thio]-benzolacetonitril; 

a-(5-Chlorpentyl)-3,4-dimethoxy-a-[(4-methylphenyl)-thio]-benzolacetonitril; 

a-(5-Bromoctyl)-3,4-dimethoxy-a-[(4-methylphenyl)-thio]-benzolacetonitril; 

a-(5-lodpentyl)-3 > 4-dimethoxy-a4(4-methylphenyl)-thio]-benzolacetonitril; 

a-(5-Aminopentyl)-3 l 4-dimethoxy-a-[(4-methylphenyl)-thio]-benzolacetonitril; v 

a-(5-Chlorhexyl)-3,4<iim8thoxy-a4(4-m8thylphenyl)-thio]-benzolacetonitril; 

4-[4-Chlor-1-[(4-methylphenyl)-thio]-butyl]-1,2-dimethoxybenzol; 

4- [6-Brom-1 -[(4-methylphenyl)-thio]-hexyl]-1 ,2-dimethoxy benzol; 
a-(3,4-Dimethoxyphenyl)-3-(hydroxymethyl)-a-[(4-methylphenyl)-thio]-benzol^ 

3- (ChtormGthyl)-a-(dimGthoxyphGnyl)-a-[(4-m 

4- [6-Brom-1-[(4-methylphenyl)-thio]-heptyl]-1,2-dimethoxybGnzol; 

5- [7-Brom-1-[(4-mGthylphGnyl)4hio]-hGptyl]-2-methoxyphGnoxy]-(1,2-dimethyleth 
a-(5-ChlorpGntyl)-a-(cyclohexylthio)-3 ( 4-dimGthoxybGnzolacGtonitril; 
a-(5-Aminopentyl)-a-(cyclohexylthio)-3,4-dimethoxybenzolacGtonitril; 

5- [6-Brom-1 -[(4-methylphenyl)-thio]-hexyl]-1 ,3-benzodioxol; 
1-[6-Brom-1 -[(methylphenyl)-thio]-hexyl]-4-(trifluormethoxy)-benzol; 
1 -[[6-Brom-1 -(4-fluorphGnyl)-hGxyl]-thio]-4-mGthylbGnzol; 
a-(5-Brompentyl)-3,4-dimethoxy-a-[(4-methylphenyl)-thio]-bGnzolacGtonjtril; 
[(7-Brom-1-phGnylhGptyl]-thio]-bGnzol; 

a^S-BrompGntylJ-a^cyclohexylthioJ-S^-dimethoxybenzolacetonitril; 
7-Brom-2-(3,4*dimGthoxyphGnyl)-2-(2-pyridylthio)-heptanonitril; odor 
a-(5-HydroxypGntyl)-3,4Kiim6thoxy-^ 

11. Pharmazeutische Zusammensetzung, WGlchG Gine Verbindung nach Anspruch 1 in Vereinigung mit einem phar- 
mazGutisch annGhmbarGn Trager odor Verdunnungsmittel umfaBt. 

12. Verwendung einer Verbindung nach einem der Anspruche 1, 2 und 9 bei der Herstellung eines Medikaments zur 
Potenzierung der Wirkung eines antineoplastischen Mittels bei der Behandlung eines Tumors. 
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Revendicatlons 

1 . Compose de formule : 



R 1 

i 




dans laquelle : 

R 2 est H, OH, O-alcoyle (C r C 4 ), F, Br, CI, I, N0 2 , OCF 3 , alcoyle (C r C 6 ) ou N(R 12 ) 2 ; 

R 3 est H, OH, O-alcoyle (C,-C 3 ), OSi-(alcoyle en C r C 4 ) 3 lineaire ou ramifie, F, Br, CI, I, N0 2 , alcoyle (C r C 6 ), 

OCH 2 CH 2 CI, 0-a!coyl(C 2 -C 5 ) -heterocycle, 0-alcoyl(C 2 -C 5 ) N(R 12 ) 2 , OS0 2 CF 3 ,OCF 3l ou N(R 12 ) 2 ; ou 

R 2 et R 3 , pris ensemble, sont methyl enedioxy ou ethylenedioxy; 

R 4 est H, OH, O-alcoyle (C r C 4 ), F, Br, CI, I, ou alcoyle (C r C 3 ) ; 

R5 est H, CN, CH 2 OH, C0 2 -alcoyle (C r C 3 ), CH 2 NH 2 , CH 2 N(R 12 ) 2 ou alcoyle (C r C 3 ) ; 

R 1 est alcoyle (C r C 12 ) lineaire ou ramifie, cycloalcoyle (C 3 -C 7 ), bicycloalcoyle (C 6 -C 10 ), tricycloalcoyle (C 6 - 

C 10 ), un heterocycle ou une traction de formule : 




94 



EP 0 634 401 B1 



n et p sont des entiers avec n = 0-2 et p = 0-2; 

R 6 est H, alcoyle (C r C 4 ) ou une fraction de formule : 




(CHa)^ 



R 



s est un entier avec s - 1 -3; 

R 7 et R 8 sont independamment, H, alcoyle (C r C 4 ) ou O-alcoyle (C r C 4 ) ; 
R 9 est H, O-alcoyle (C 1 -C 4 ), F, Br, CI, I ou alcoyle (C r C 3 ) ; 

R 10 est H, O-alcoyle (C r C 3 ), OH, F, Br, CI, I, alcoyle (C r C 3 ), OCH 2 CH 2 CI, 0-alcoyl(C 2 -C 5 )-h6t6rocycle, 
S-alcoyle (C r C 4 ), OS0 2 CF 3 , OCF 3 , OCH 2 -phenyle, N0 2 ou N(R 12 ) 2 , 

R" est H, O-alcoyle (C r C 4 ), S-alcoyle (C r C 4 ), OH, F, Br, CI, I, OCF 3 , OCH 2 -phenyle, alcoyle (C r C 3 ) 
ou 0-alcoyl(C 2 -C 5 ) -heterocycle; 
Ri2 6 st alcoyle (C r C 4 ); 

et le terme h6t6rocycle tel qu'utilise ici, slgnifie un cycle a 5-6 membres contenant 1 -4 h6t6roatomes choisis parmi 
azote, oxygene et soufre, 

et les sels pharmaceutiquement acceptables de celui-ci. 
Compost suivant la revendication 1 , dans lequel : 
R 2 est H ou 0-CH 3 ; 

R 3 est H, 0-CH 3 , OSi(t-C 4 H 9 )(CH 3 ) 2 , OCH 2 CH 2 CI, OCH 2 CH 2 -N-imidazole ou OS0 2 CF 3 ; ou 
R 2 et R 3 , pris ensemble, sont methylenedioxy ou ethylenedioxy; 
R 4 est H ou 0-CH 3 ; 

R 5 est H, CN, CH 2 OH, C0 2 CH 3 ou alcoyle (C^-c 3 ) ; 

R 1 est alcoyle (C 4 -C 5 ) Iin6aire ou ramifid, cycloalcoyle (C 5 -C 6 ), adamantyle, 2-pyridyle ou une fraction de 
formule : 




ou m est un entier de 0 a 1 , 

X est H, alcoyle (C^C^ lin^aire ou ramifi6; 



A est alcoyle (C 2 -C 12 ) lin^aire ou ramifie ou une fraction de formule : 




B est une fraction de formule : 
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n et p sont des entiers avec n = 1 -2 et p = 0-1 ; 
R 6 est H, CH 3 ou une fraction de formule : 




(CH 2 ) S ,AA/V 



8 = 1; 

R 7 et R 8 sont indSpendamment, H ou 0-CH 3 ; 
R 9 est H ou O-alcoyle (C r C 4 ) ; 

R 10 est H, 0-CH 3 , OH, CI, OCH 2 CH 2 CI, OCH 2 CH 2 -N-imidazole, OCH 2 -phenyle ou OS0 2 CF 3 ; 
R 11 est H, 0-CH 3 , OH, CI; 
R 12 est alcoyle (C r C 4 ), 

et les sels pharmaceutiquement acceptables de celui-ci. 

Compost de formule : 



R 1 
I 




dans laquelle : 

R 2 est H, OH, O-alcoyle (C r C 4 ), F, Br, CI, I, N0 2 , OCF 3 , alcoyle (C r C 6 ) ou N(R 12 ) 2 ; 

R 3 est H, OH, O-alcoyle (C r C 3 ), OSi-(alcoyle en C r C 4 ) 3 lineaire ou ramifie, F, Br, CI, I, N0 2 , alcoyle (C r C 6 ), 

OCH 2 CH 2 CI, 0-alcoyl(C 2 -C 5 )-heterocycle, 0-aIcoyl(C 2 -C 5 ) N(R 12 ) 2 , OCF 3 , ou N(R 12 ) 2 ; ou 

R 2 et R 3 , pris ensemble, sont m&hylenedioxy ou Sthylenedioxy; 

R 4 est H, OH, O-alcoyle (C r C 4 ), F, Br, CI, I, ou alcoyle (C r C 3 ) ; 

R 5 est H, CN, CH 2 OH, C0 2 -alcoyle (C r C 3 ) ou alcoyle (C V C 3 )\ 

R 1 est alcoyle (C^C^) lineaire ou ramifte, cycloalcoyle (C 3 -C 7 ), bicycloalcoyle (C 6 -C 10 ), tricycloalcoyle (C 6 - 
C 10 ), un heterocycle ou une fraction de formule : 
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ou m est un entier de 0 a 3, 

X est H, alcoyle (C r C 4 ) linSaire ou ramifie\ 1, CI, Br, F, N0 2 ou N(R 12 ) 2 , 
ou R 1 est un h6t6rocycle, avec la condition que I'hSterocycle ne peut pas etre : 

ou r est un entier de 1 a 4; 

A est alcoyle (C 2 -C 12 ) lineaire ou ramifie ou une fraction choisie parmi celles de formules : 




W est Br, CI, I, NH 2 , OS0 2 -alcoyle (C r C 3 ), OS0 2 CF 3> OS0 2 -ph6nyle, OSO r p-tolyle, avec la condition que 
lorsque A est -CH 2 CH 2 CH 2 -, W ne peut pas §tre OH, CI, Br, F ou I; 
R 12 est alcoyle (C r C 4 ); 

et le terme h6t6rocycle tel qu'utilise ici, signifie un cycle a 5-6 membres contenant 1 -4 heteroatomes choisis parmi 
azote, oxygene et soufre, 

et les sels pharmaceutiquement acceptables de celui-ci. 

Procede de preparation d'un compost suivant la revendication 1 , qui comprend la reaction d'un arylchloroac6to- 
nitrile de formule : 



CI 




(3) 



ou R 2 , R 3 et R 4 sont tels que d6finis ci-dessus; avec R 1 SH, ou R 1 est tel que defini cl-dessus, et une base dans 
un solvant polaire a temperature 6lev6e, pour conduire a un intermediaire de formule : 
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R 1 
I 




ou R 1 , R 2 , R 3 R 4 et R 5 sont tels que definis ci-dessus, qui est deprotone avec une base forte dans un solvant 
aprotique et mis a r6agir avec X-A-Y ou A est tel que defini ci-dessus et X et Y sont independamment, brome, 
chlore ou iode, pour conduire a un intermediate de formule : 



R 1 
I 




ou A, Y R 1 , R 2 , R 3 , R 4 et R 5 sont tels que definis ci-dessus, qui est mis a reagir avec HB, ou B est tel que defini 
ci-dessus, dans un solvant polaire et une amine tertiaire ou un carbonate alcalin, a temperatures elevees pour 
conduire a un compose de formule : 



R 1 
I 




R 3 

ou R 1 , R 2 , R 3 , R 4 , A et B sont tels que d6finis a la revendication 1 et R 6 est CN, 
et les sels pharmaceutiquement acceptables de celui-ci. 

Procede de preparation d'un compose suivant la revendication 1, qui comprend la reaction d'un compose de 
formule : 




R 3 
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ou R 2 , R 3 , R 4 et R 5 sont tels que definis ci-dessus; avec une base forte dans un solvant ethere avec un disulfure 
de formule R 1 -S-S-R 1 ou R 1 est tel que defini ci-dessus, pour conduire a un intermediaire de formule : 



R 1 
I 




ou R 1 , R 2 R 3 , R 4 et R 5 sont tels que definis ci<tessus, qui est deproteg6 avec une base forte dans un solvant 
aprotique et mis a reagir avec X-A-Y, ou A est tel que d6fini ci<Jessus et X et Y sont independamment, brome, 
chlore ou iode, pour conduire a un intermediaire de formule : 




ou A, Y, R 1 , R 2 , R 3 , R 4 et R 5 sont tels que definis ci-dessus, qui est mis a reagir avec HB, ou B est tel que defini 
ci-dessus, dans un solvant polaire et une amine tertiaire ou un carbonate alcalin, a temperatures elevees pour 
conduire a un compose de formule : 



R 1 
I 




ou R 1 , R 2 , R 3 R 4 , A et B sont tels que definis a la revendication 1 , 
et les sels pharmaceutiquement acceptables de celui-ci. 

Precede de preparation d'un compose suivant la revendication 1, qui comprend la reaction d'un compose de 
formule : 
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5 




10 

ou R 2 , R 3 et R 4 sont tels que definis ci-dessus et X est brome, chlore ou iode; avec R 1 -SH ou R 1 est tel que defini 
ci-dessus, pour conduire a un compose de formule : 



75 



20 




ou R 1 , R 2 R 3 , R 4 et R 5 sont tels que definis ci-dessus, qui est deprotone avec une base forte dans un solvant 
aprotique et mis a reagir avec X-A-Y, ou A est tel que d6fini ci-dessus et X et Y sont ind6pendamment, brome, 
chlore ou iode, pour conduire a un intermediaire de formule : 



35 



40 




ou A, Y t R 1 , R 2 , R 3 , R 4 et R 5 sont tels que definis ci-dessus, qui est mis a reagir avec HB, ou B est tel que d6fini 
ci-dessus, dans un solvant polaire et une amine tertiaire ou un carbonate alcalin, a temperatures 6levees pour 
conduire a un compose de formule ou une fraction de formule : 

R 1 

i 



so 



55 




ou R 1 , R 2 , R 3 , R 4 , A et B sont tels que definis a la revendication 1 et R 5 est H, 
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et les sels pharmaceutiquement acceptables de celui-ci. 

Procede de preparation d'un compose suivant la revendication 1, qui comprend la reaction d'un intermediaire de 
formule : 



S >v .A — Y 




(5) 



ou A, R 1 , R 2 , R 3 , R 4 et R 5 sont tels que definis ci-dessus et Y est brome, chlore ou iode, avec du phtalimide de 
potassium dans un solvant polaire pour conduire a un intermediare de formule : 




(9) 



ou A, R 1 , R 2 , R 3 , R 4 et R 5 sont tels que definis ci-dessus, qui est mis a reagir avec I'hydrate d'hydrazine dans un 
solvant alcoolique pour conduire a un intermediaire de formule : 



R 1 



s ._ NH2 

Yf' 



\ 

R 3 



(10) 



oil A, R 1 , R 2 , R 3 et R 4 sont tels que definis ci-dessus, qui est mis a. reagir avec un compose de formule : 
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(ID 



ou R 6 , R 9 , R 10 , R 11 et n sont tels que definis ci-dessus et X et Y sont independamment brome, chlore ou iode, 
pour conduire a un compose* de formule : 

R 1 

I 




ou R 1 , R 2 , R 3 , R 4 , R s , A et B sont tels que definis a la revendication 1 , 
et les sels pharmaceutiquement acceptables de celui-ci. 

Proc6d6 de preparation d'un compose suivant la revendication 1, dans lequel R 5 est hydrogene, qui comprend la 
reaction d'un compose de formule : 




(12) 



R 3 

ou R 2 , R 3 et R 4 sont tels que definis ci-dessus, avec un compose de formule : 

O O 

x^A^o, (") 

ou A est tel que defini ci-dessus, X est brome, chlore ou iode et R est alcoyle (C r C 3 ), et un acide de Lewis dans 
un solvant chlore pour donner, apres traitement avec une base, un compose de formule : 
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10 




O O 



OR 



(14) 



ou A, R 2 R 3 et R 4 sont tels que definis ci-dessus, qui est acyle, dans un solvant en presence d'une amine tertiaire, 
avec HB, ou B est tel que d6fini ci-dessus, pour conduire a un intenm6diaire de formule : 



15 



20 




O O 



\ 



B 



(15) 



25 



ou A, B, R 2 , R 3 et R 4 sont tels que dSfinis ci-dessus, qui est traite avec un agent reducteur dans un solvant 
alcoolique pour conduire a un intermediate de formule : 



30 



35 




H ? O 

^a^A b 



(16) 



40 



ou A, B, R 2 , R 3 et R 4 sont tels que d6finis ci-dessus, qui est mis a r6agir avec R 1 -SH, ou R 1 est tel que dSfini ci- 
dessus, dans un acide de Lewis dans un solvant halog6n6 pour conduire a un interm6diaire de formule : 
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so 




(17) 
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ou A, B, R 2 , R 3 et R 4 sont tels que definis ci-dessus, qui est traite avec un agent reducteur pour conduire a un 
compos6 de formule : 



103 



EP 0 634 401 B1 



R 



>1 




.A — B 



fl 5 



(18) 



ou 



R 2 est H, O-alcoyle (C r C 4 ), F, Br, CI, I ou alcoyle (C r C 6 ) ; 
R 3 est H, O-alcoyle (C V C 3 ), F, Br, CI, I ou alcoyle (C r C 6 ); ou 
R 2 et R 3 , pris ensemble, sont m6thylenedioxy ou ethylenedioxy; 
R 4 est H, O-alcoyle (C r C 4 ), F, Br, CI, I ou alcoyle (C r C 3 ) ; 
R 5 est H, et 

R 1 , A et B sont tels que definis a la revendication 1, avec la condition que R 11 n'est pas 0-alcoyt(C 2 -C 5 ) 
-h6t6rocycle, 

et les sels pharmaceutiquement acceptables de celui-ci. 

Compost suivant la revendication 1 , qui est Tun des suivants : 

le monochlorhydrate d'a-(3,4-dimethoxyphenyl) 3,4<lihydro-6,7-dimethoxy-a-[(4-methylph6nyl)thio]-2(1 H)- 
isoquinoleinepentanenitrile; 

le monochlorhydrate d'a-(3,4-dim6thoxyphenyl)-3,4-dihydro-6,7-dihydroxy-1-m6thyl-a-[(4-methylph6nyl) 
thio]-2(1H)-isoquinol6inepentanenitrile; 

ra-(3,4-dimethoxyphenyl)-3,4-dihydro-6,7<Jimethoxy-a-[(4-m6thylphenyl)thio]-2(1H)-i 
trile; 

ra-(3,4<Jimethoxyphe>iyl)-3,4-dihydro-6,7^ 
pentanenitrile; 

Pester methylique de I'acide a-(3,4-dim6thoxyph6nyl)-3,4-dihydro-6,7-dimethoxy-a-[(4-m6thylphenyl)thio]-2 
(1 H)-isoquinol6inepentanoique; 

l'a-(3 I 4-dim6thoxyphenyl)-3,4-dihydro-6 ) 7<Jimethoxy-a-[(4-m6thylph6nyl)thio]-2(1H)-isc^ 
nitrile; 

ra-(3,4-dim6thoxyph6nyl)-3,4-dihydro-o-[(4-methylphenyl)thio]-2(1H)-isoquinol6ine"2-hep 

ra-(3,4-dim6thoxyphenyl)-3,4-dihydro-6,7^ 

nitrile; 

l'a-(3,4-dim6thoxyphenyl)-3,4-dihydro-6,7<limethoxy-a-[(4-methylph6nyl)thio]-2(1H)-is 
trile; 

l\x«(3,4-dime^hoxyphenyl)-7,8-dihydro-a-K^^ 
nitrile; 

ra-(3,4-diethoxyph6nyl)-3,4-dihy^ 
l'a-(3,4-dime1hoxyphenyl)-1,3-dihydro-5,6<ta^ 
le chlorhydrate d'a-^-dim&hoxyphe^ylH^ihy 
2-heptanenitrile; 

ra-(3,4-dim6thoxyphenyl)-7^[(1,1-dimethyl6thyl)dim6thylsilyl]oxy]-3,4-dihydro^ 
nyl)thio]-2(1H)-isoquinoleineheptanenitrile; 

l'a-(3,4-dim6thoxy phenyl) -3, 4-dihydro-7-hydroxy-6-m6thoxy-a-[(4-methylph6nyl)thio]-2(1H)-isoquinol6ine- 
heptanenitrile; 

l'a-(3,4-dime^hoxyphenyl)-7-[2-(dim&h^ 
(1H)-isoquinol6ineheptanenitrile; 

le7-(2-chloro6thoxy)-a-(3,4-dimethoxyph6nyl) 3 l 4-dihydro-6-m6thoxy-a-[(4-m6thylph6nyl)thio]-2(1H)-isoqui- 
nol6ineheptanenitrile; 
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IV(3 l 4-dim6thoxyph6nyl)-3 ) 4-dihydro-7-[2-(1H-imidazol-1-yl)6thoxy]^-m6thoxy-^ 
(IH)-iscquinoleineheptanenitrile; 

le chlorhydrate d'a-(3,4-dim6thoxyph6nyl)-3,4-dihydro-7-[2-(1 H-imidazol-1 -yl)6thoxy]-6-m6thoxy-a-[(4-m6- 
thylph6nyl)thio]-2(1H)-isoquinol6ineheptanenitrile; 

le monochlorhydrate d , a-(3,4-dimethoxyphenyl)-3,4-dihydro-67Kijmethoxy-a4(4-methylphenyl)thio]-^ 

isoquinoleinehexanenitrile; 

Pa-(3,4-dimethoxyphenyl)-3,4-dihydro-6^ 

trile; 

la 2-[4-(3,4-dimethoxyphenyl)-4-[4-methylphen^^^^ 
la 2-[6-(3,4<Jimethoxyphenyl)-6-[4-m&hylp^ 
le 3-(3,4-dihydro-6J-dimethoxy-2(1H)-iscM3U^ 
zenepropanenitrile; 

la 2-[6-(3,4-dimethoxyphenyl)-6-[(4-m&hy!ph 
la 6-[6-(3,4-dimethoxyphenyl)-6-[(4-me1hyl^^ 
I6ine; 

le 2-[7-(3,4-dimethoxyph6nyl)-7-[(4-me 

la 2-[7-(3,4-dimethoxyphenyl)-7-[(4-me^ 

ne; 

le dicarboxylate de diethyl-6-[7-(3,4-dimethoxyphenyl)^ 
1,3-dioxolo[4,5-g]isoquinoleine;. 

le 6-|7-(3,4<Jim6thoxyphenyl)-7-[(4-m^ isoquino- 

leine-2,2-dimethanol; 

IVx-(3,4<Jimethoxyphenyl)-1-[(3,4<limeto^ 

thio]-2(1H)-isoquinoleineheptanenitrile; 

la 2-[6-(cyclohexylthio)-6-(3,4-dime 

l'a-(cyclohexylthio)-a-(3,4-dimethoxyphenyl^ 

la 2-[6-(3,4-dimethoxyph6nyl)-6-[(ph6nylm6thyl)thio]hexyl]-1 l 2,3,4-tetrah 

la 2-[6-(3,4-dime1hoxyphenyl)-6-[(1,1-dime^ 

ne; 

la 2-[7-(3,4-dimethoxyphenyl)-7-[(4-methylph^ 
ne; 

la 2-|7-[3-[[(1,lKjimethyls^ 

dimethoxyisoquinolelne; 

le 5-[7-(3,4-dihydro-67<iimethoxy-2(1H)-iso^ 

la 1 ,2,3,4-tetrahydro-2-[7-[3-[2-(1 H-imldazol-1 -yl)ethoxy]-4-methoxypheny^ 
6,7-dimethoxyisoquinolelne; 

le dichlorhydrate de 1,2,3 ,4-tetrahydro-2-[7-[3-[2-(1 H-imidazol-1 -yl)ethoxy]-4-methoxyph6nyl]-7-[(4-m6thyl- 

ph6nyl)thio]heptyl]-6,7-dim6thoxyisoquino!6ine; 

la 2-[6-(3,4-dimethoxyphenyl)^-[(4-m^ 

le5,6-dlchloro-a-(3,4<limGthoxyphenyl)-1 I 3<lihydro-a-[(4-methylphenyO 

l^x-(cyclohexylthio)-a-(3,4-dimethoxyphenyl>^ 

la 2-[6-(1,3-benzcriioxol-5-yl)^-[(4-methylpheny^ 

la 1,2 l 3,4-tetrahydro^J-dimethoxy-2-[6-[(4-m6thylphenyl)thio]^-[(trifluo 

ne; 

la 2-[7-(4-fluorophenyl)-7-[(4-methylphenyl)^ 

ra-(3,4-dimethoxyphenyl)-3,4<lihydro^-m6thoxy-a-[(4-methylph 

no!6ine; 

I'acide 2-[6-cyano-6-(3,4-dimethoxyphe^yl)-6-[(4-^^ 
isoqu inole inetrif I uo rom etna n es u If on iqu e; 

le dichlorhydrate d , a-(3,4<Jim6thoxyphenyl)-1 ,3<lihydro-5-{2-(1 H-imidazol-l-yl)ethoxy]-6-m6thoxy-a-[(4-m6- 
thylphenyl)thio]-2H-isoindole-2-heptanenitrile; 

la 1 l 2,3,4-t6trahydro^,7-dimethoxy-2-[7-ph6nyl-7-(phenylthio)heptyl]isoquinoleine; 

ra-(3,4-dimethoxyph6nyl)-3,4-dihydro-67<Jim6thoxy-a-[(4-methylphenyl)th 

nitrile; 

ra-(3 > 4-dimethoxyphenyl)-3,4<jihydro-67<Jihydroxy-1"m6thyl-a-[(4-methylphe 
pentanenitrile; 

ra-(3,4-dimethoxyphe^yl)-6jKiim&hoxy-^^ 

le monochlorhydrate d'a-(3 1 4-dimethoxyph6nyl)-3 l 4-dihydro-6J^imethoxy-a^(4-m6thylphenyl)^ 
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isoquinol6ineheptanenitrile; 

I'ester methylique de I'acide d'a^S.AKJim^thoxyph^nyO-I.S-dihydro-S.S-dim^thoxy-a-ffA-m^thylph^nylJthio]- 
2H-isoindole-2-heptanoTque; 

le chlorhydrate d'a-CcyclohexylthioJ-a-tS^-dim^thoxyphdnyl)-! ,3-dihydro-5,6-dimethoxy-2(1 H) -isoindole- 
heptanenitrile; 

le 7-(2<hloro6thoxy)-a-(cyclohexytthio)-a-(3,4-dim6thoxyph6nyl)-3,4-dihydro-6-m 
neheptanenitrile; 

le dichlorhydrate d'a-(cyclohexylthio)-a-(3,4<iime1ho 
thoxy-2(1 H)-isoquino!6ineheptanenitrile, ou 
!'a-(3,4-dim&hoxyphenyl)-3,4-dihydro 

10. Compos6 suivant la revendication 3, qui est Tun des suivants : 

ra-(4<hlorobutyl)-3,4-dim6thoxy-a-[(4-m6thylph6nyl)thio]benzeneac6tonitrile; 
l'a-(3-chloro-2-m6thylpropyl)^ 

ra-(11-bromound6cyl)-3,4-dim6thoxy*a-[(4-m6thylphenyl)thio]benzeneac6ton 
l'a-(5<:hloropentyl)-3,4-dime^hoxy-^^ 

l'a-(5-bromooctyl)-3,4<limethoxy-a-[(4-m6thylphenyl)thio]benzeneac6to^ 
ra-(5-iodopentyl)-3,4-dimethoxy-a-[(4-m§thylph6nyl)thio]benzeneac6tonrt 
l'a-(5-aminopentyl)-3,4<limethox 

ra-(5^hlorohexyl)-3,4-dim6thoxy-a-[(4-m6thylph6nyl)thio]benzeneac6tonrt 
le 4-[4-chloro-1 -[(4-methylph6nyl)thio]butyl]-1 ,2-dim6thoxybenzene; 
le 4-[6-bromo-1 -[(4-methylphenyl)thio]hexyl]-1 ,2-dim6thoxybenzene; 
ra-3 t 4-dimethoxyph6nyl-3-hydroxym&hyN 

le 3<hloromethyl-a-dimethoxyphenyl-a"[(4-methylph6nyl)thio]benzenepropan 
le 4-[6-bromo-1 -[(4-methylph6nyl)thio]heptyl]-1 ,2-dimethoxybenzene; 

le 5-[7-bromo-1 -[(4-methylph6nyl)thio]heptyl]-2-m6thoxyphenoxy-(1 ,2-dimethylethyl)dim6thylsilane; 

ra-(5<hloropentyl)-a-(cyclohexylthio)-3,4-dimethoxybenz6neac6tonitrlle; 

ra-(5-aminopentyl)-a-(cyclohexylthio)-3,4-dim6thoxybenz6neac6tonitrile; 

le 5-(6-bromo-1 -[(4-methylph6nyl)thio]hexyl-1 ,3-benzodioxole; 

le 1 -[6-bromo-1 -[(m6thylph6nyl)thio]hexy l]-4-(trifluorom6thoxy)benzene; 

le 1 -[[6-bromo-1 -(4-fluoroph6nyl)hexyl]thio]-4-methylbenzene; 

IV(5-bromopentyl)-3,4-dim6thoxy-^^ 

le [(7-bromo-1 -ph6nylheptyl)thio]benzene; 

ra-(5-bromopentyl)-a-(cyclohexylthio)-3,4-dim6thoxybenzeneac6tonitrile; 

le7-bromo-2-(3,4"dim6thoxyph6nyl)-2-(2-pyridylthlo)heptanenitrile, ou 

Tester m6thylique de I'acide a-(5-hydroxypentyl)-3,4<Jim6thoxy-a-[(m6thylph6nyl)thio]benzen 

1 1 . Composition pharmaceutique comprenant un compose suivant la revendication 1 , en association avec un excipient 
ou diluant pharmaceutiquement acceptable. 

12. Utilisation d'un compose suivant Tune quelconque des revendications 1, 2 et 9, dans la preparation d'un medica- 
ment pour rendre possible I'effet d'un agent antin6oplasique dans le traitement d'une tumeur 
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